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wherein 

Z is Br, Q. F, I, mett^, ethyl, n-propyl. isoixopyl, n-butyl. iso-butyt or tert-butyl; 

capaUe of modulating tyro6ine krase signal transduction in order to regulate, nrxxlUate and/br inhibit atXKxmal cell 
proliferation. 
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Description 

[0001] Thisapplicatkmisacontmuatk)^^ 7.1995. 
which is hereby incorpaated by reference in its entirety. 

1. INTRODUCTION 

[0002] The presem invention relates to no^conpoundscapaUe of modu^ 

kinase signal transduction. The present invention is also drected to methods of regulating, modulating or inf^ng tyro- 
sine kinases, whether of the receptor or non-r eceptcr class, lor the prevention and/or treatment of disorders related to 
unregulated tyrosine kinase signal transduction, including cell proliferative and metatx)lic disoiders. 

2. BACKGROUND OF THE INVENTION 

[0003] Protein tyrosine kinases (PTKs)a>nprise a large and dhwsedass of piote^ 

PTKs play an inportam role in the control of ceO growth and differentiatk^ 1992 
A^/DfT 9383^1). 

[0004] For exanrple. receptor tyrosine kinase mediated signal transduction is initiated by Goctracellular interactkxi with 
a specific growth factor Qigand), follawed by receptor dimerization. transient stimiiation of the intrinsic protein tyrosine 
kinase activity and phosphorylatioa Bindng sites are thereby created lor intracellular signal transduction molecules 
andleadtotheformatk)nofconrpleKeswitha6pectnimofcytoptasnik;s^ molecules that tocOrtate the appropri- 
ate ceHular response (e.g.. cefl cfivision, metabolk: effects to the extracellular microenvroivnent). See. Schtessinger 
and Ullrich. 1992. Neuron 9:303-391. 

[00(^ With respect to receptor tyrosine kinases, it has been shown also thm tyrosine phosp^ 
as high-affinity binding sites for SH2 {src homotogy) domains of signaling molecules. Fana et ai., 1992. Cetl 69:413- 
423; Songyang ef a/.. 1994. MoL Cell. Biol. ?42777-2785): Songyang ef a/.. 1993, Cell 7?:767-778; and Koch etal., 
1991. Science 252:668-678. Several intracellular substrate proteins that associate with receptor tyrosine kinases 
(RTKs) have been identified. They may be divided into two principal groups: (1) substrates whrch have a catalytic 
doniain; and (2) siAslrateswhkrfi lack such domain but serve as adapters and ass^^ mole- 
cules. Songyang et a/.. 1993. Cell 72:767-778. The spedfteity of the interactions between receptors or proteins and 
SH2 domains of their substrates is determined by the amino add residues immediately sunouiding the phospfioryiated 
tyrosine residua Differences in the binding affinities between SH2 domains and the amino add sequences surrounding 
the phosphotyrosine residues on particular receptors are consistent with the observed (fifferenoes in their substrate 
phosphorylation profBes. Songyang etal., 1993, Ce// 72:767-778. These observatk>n8 suggest that the functkm of each 
receptor tyrosine kinase is detennined not only by its pattern o# expresskm and ligand avaaabtlrty but also by tfie array 
of downstream signal transduction pathways that are activated by a partk:ular receptor. Thus, phosphorylation provktos 
an important regulatory step which determines the selectivity of signaling pathways recruited by specific ^owth factor 
receptors, as well as dWerentiation factor receptors 

[0006] Aberrant expresskKi or mutations in the PTKs have been shown to lead to either mcontrofled cell proliferatksn 
(e.g, malignant tumor growth) a to defects in key devetopmental processes. Consequently, the biomedical community 
has expended significant resources to discover the spedfic biological role of members of the PTK farrily. their functk)n 
in differentiation processes, their involvement in tumorigenesis and in other diseases, the biochemical mechanisms 
undertying their signal transductkxi pathways activated upon ligand stimulation and the devetepment of novel drugs. 
[0007] Tyrosine kinases can be of the receptor-type (having extraceUular. transmembrane and intracellular domains) 
or the non-receptor type (being wholly intracellular). 

[0008] Receptor lyvoslne Kinases. The RTKs comprise a large family of transmembrane receptors with diverse bio- 
logical activities. The intrinsic functk>n of RTKs is activated upon bgand bindng. which results in phosphorylation of the 
receptor and multiple cellular substrates, and subsequently in a variety of cellular responses. UUrich & Schlessinaer 
1990, Ce// 67503-212. ^ ' 

[0009] At present, at least nineteen (19) distinct RTK subfamilies have been identified. One RTK subfemily, desig- 
nated the HER suWamily, is believed to be comprised of EGFR. HER2. HER3 and HER4. Ugands to the Her siiifamily 
of receptors indude epithelial growth factor (EGF). TGF-a, amphiregulin. HB-EGF, betacellulin and heregulin. 
[001 0] A second family of RTKs, designated the insiiin sutrtamily. is comprised of the INS-R, the IGF-1 R and the IR- 
R. A third family, the -POGF" subfamily indudes the PDGF a and p receptors. CSFIR, c-kH and FLK-II. Another sub- 
family of RTKs. identified as the FLX family, is believed to be comprised of the Kinase insert Domain-Receptor fetal liver 
Wnase-I (KDR/FLK-1). the fetal liver kinase 4 (FLK^) and the fms-like tyrosin kinase 1 (flt-1). Each of these receptors 
was initially believed to be receptors for h matopoietic growth factors. Two other subfanvlies of RTKs have been desig- 
nated as th FGF receptor family (FGFRI . FGFR2. FGFR3 and FGFR4) and the Met subfantily (c^ and Ron) 
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[0011] Becauseofth shnlarities between the PDQF and FLX subbmilies. ^ 

together. The known RTK subfEimiUes ar identified in Plowman et al., 1994. DN&P 2(6) :334-339, wNch is incorpo- 
rated herein by refererice. 

[0012] The tton-Beo^tor Tyrosine Kinases. The non-receptor tyrosine kinases represent a collectnn of cellular 
enzymes whwh lack extracelliiar and transmembrane sequences. At present over twenty-fcxjr individual non-receptor 
tyrosine kinases, cotrprising eleven (11) subtamifies (Src. FrK Btk. CsK Abl, ZapTO, Fes/Fps. RUc. Jak, Ack and LIMK) 
have been identified. At presem, the Src subfaniily of non-receptor tyrosine kinaw 

of PTKs and include Src. Yes. Fyn. Lyn, Lck, BIk. Hck. Pgr and Yrk. The Src siirfan»ly of enzymes has been linked to 
oncogenesis. A more detaUed discusskm of non-receptor tyrosine kinases is provkled in Bolen. 1993, Oncogene 
a:2025-2031. whk:h is incorporated herein by reference. 

[0013] Many of the tyrosine Mnases. whether an mx or non-receptor tyrosine kinase, have been 

in ceUutar signaling pathways leading to cellular signal assays signallif^ pathways leading to pathogeroc conditions. 

including cancer, psoriasis and hyper immune responsa 

[0014] Deveiopnwnt Of Compounds To Modulate The PTKs. In view of the sunnisod inportance of PTKs to the 
control, regulation and modulation of cell proliferatkm the diseases and disorders associated with abnornul cell prolif- 
eration, many attempts have been made to kjentify receptor and non-reoeptor tyrosine kina^ 
ety of approaches, including the use of mutant ligands (US. Applk»tk>n No. 4.966,849), soluble receptors and 
antibodies (Application ^kx WO 94/10202; Kendall & Thomas, 1994. Proc, Natl Acad. Sci 90:10705-09; Kim, et at., 
1993. Nature 3fi?:841-844). RNA Ugands (JeUinek. et ai., Biocbemistry 33:10450-56); Takano, et a/..1993. Moi Bio. 
CeU4t35BA; Kinsella. ef a/.. 1992. Exp Celt Res. 799:56-62; Wright. etaJ.. 1992, J. Cellular Phys. 152:448rS7) and 
tyrosine kinase inhWore (WO 94A)3427; WO 92/21660; WO 91/15495; WO 94/14808; U.& Patent No. 5.330.992; Mar- 
iani, et at., 1994. Proc. Am. Assoc. Cancer Res. 352268). 

[001 SI More recently, attempts have been made to identify small molecules whwh act as tyrosine kinase inhtortois. 
For example, bis monocydk;. bicycttc or heterocycfk: aryl compounds (PCT WO 92^20642). vinylene-azaindele deriva- 
tives (PCT WO 94/14808) and l-cyctopropyl^Hyridyk^uinokxies (U.S Patent Na 5.330.992) have been descrbed 
generally as tyrosine kinase inWbftors. Styryl compounds (U.S. Patent Na 5.217.999). styryl-substituted pyridyl com- 
pounds (US. Patent Na 5.302.606), certain quinazo6ne derivatives (EP Applk»tk>n No. 0 566 266 A1). seleoindoles 
and selmides (PCT WO 94A03427), tricyclic polyhydroxylic compounds (PCT WO 92/21660) and benzy^ihosphonic 

acid confounds (PCT WO 91/15495) have been descrt>ed as compounds for use as tyrosine k^ 
in ttie treatment of cancer. 

[001 6] The Wentif ication of effective small compounds which specifically inhftxt signal transduction by modulating the 
activity of receptor and non-receptor tyrosine kinases to regulate and modulate abnomnal or inappropriate ceU prolifer- 
ation is therefore desirable and the object of this invention. 

3. SUMMAFTT OF THE INVENTION 

(0017) The present invention relates to orgarac molecules capable of modulating, regulating and/br irtfubiting tyrosine 
kinase signal transduction. Such compounds are useful for the treatment of diseases related to unregulated TKS trans- 
duction, including cell proliferative diseases such as cancer, atherosclerosis, arthritis and restenosis and metabolic <*s- 
eases such as diabetes. 

[001 8] In one illustrative embodiment the compounds of the present invention have the formula: 



(I) 



and phamnaceuticaUy acceptable salts thereof, wherein 

is H or aikyl; 
R^isOor S; 
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Rs is hydrogen: 

R4, R5. R6» and R7 are each independenHy selected from the gmp consistir^g of hydrogen, alkyl, aJtaxy, aryl, ary- 
kay. alkaryl, alkarytaxy, halogen, trihakxnelhyl, S(0)R. SOgNRR', SQ3R. SR. Npg. NRR. OH. CN. C(0)R. 
OC(0)R. NHC(0)R. (CHdnCOfeR, and CONRR*; 

Ra-. Rs-. and R^* are each independently selected from the grotp consisting of f^drogen. alkyl. alkoxy. aryl. aryloxy. 
alkaryl, alkarytaxy. hatogen, frtfwtomettiyl. S(0)R. SOgNRR*. SO3R. Sa NO2, NRR'. OH. CN, C{0)R. OC(0)R. 
NHC(0)R, (CHajnCOgR, and CONRR'; 
n is 0-3; 

XisBr.a.Fort; 

R is H. alkyl or aryl: and 

R*isH. alMaaryl. 

[001 9] In another tUustiative embodiment, the compounds of the present invention have the formula: 



(II) 




and phannaceuticalty acceptat)le salts thereof, wherein 

Ri is H or alkyl: 
R2 is O or S: 
R3 is hydrogen; 

R4, R5, Rg. and R7 are each independently selected from the groip consisting of hydrogen, alkyl. altoxy, aryl. ary- 
taxy, alkaryl. alkarytaxy. hatogen. frihakxnelhyl. S(0)R. SOgNRR. SQ3R. SR. NQa. NRR*. OH CN C(0)R 
OC(0)R.NHC(0)R.(CH2)nC02R.andCONRR': 

R2-. Rs-, R5. and Rg. are each independently selected from the group consisting of hydrogen, a&(yl. aBoxy. aryl, ary- 
toxy. alkaryl. alkarytaxy. hatagen. trihatomethyl. S{0)R. SOgNRR'. SQ3R, SR. NO?. NRR'. OH. CN. C(0)R 
OC(0)R.NHC(0)R.(CH2)nCOsR. and CONRR'; ' 
Ra and Rb are each independently selected from the group consisting of H. alkyt and C(0)R. or NRaRb taken 
together may t)e a heterocydk; ring of from 3 to 8 atonis optionally substituted at one or more positions with hydr^ 
gen. alkyl. alkoxy, aryl. arytaxy. alkaryl. ataryloxy, hatogen. frihalomethyl. S{0)R. SOjNRff, SOa^ SR H0-> 
NRR\ OH, CN. C(0)R, OC(0)R. NHC(0)R. {CHzinCOzK and CONRR'; ' 
n is 0-3: 

XisBr.CI. Fori; 
RisH. alkyl or aryl; and 
R' is H. alkyt or aryl. 



[0020J In yet another illustrative embodiment the compounds of the present invention have the fr)rmula: 
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(1X1) 




15 and pharmaceuticatty acceptable salts there^^ 

isHoralkyl; 
R2tsOorS; 
R3 18 hj^lrogen; 

20 B4.R5. Rfr and R7 are each independently selected from me gro^ ary- 

iQxy. alkaryl. alkarykscy. halogen, trihalomethyl. S(0)R. S02NRR'. SO3R, SR. NOo. NRR\ OH. CN. C(0)R 

OC(O)R,NHC(O)R.{CH2)n0p2R.andCONRR'; ' 

A is a five mentered heteroaryl ring selected from the grotp consisting of thiophene. pyrrole, pyrazole, imidazole. 

1.2.3-triazole. 1.2.4-triazote. axazde, iscxazole. thiazole. isothtazde. 2-suHbnylfuran. 4-alkylfiflan. 1.2.3K3ocadia- 
2s zole. 1.2.4-oxacfiazole. 1.2.5KKadiazole. 1.3.4-axadiazole. 1.2.3.4-oxatriazole. 1.2.3,5<aatriazole. 1.2.3-thiadia- 

zole. 1.2.4-thiadiazole. 1.2,5-thiadiazole. 1.3.4^hiadiazote. 1.2.3.4-thiatriazole. 1,2.3.5-thiatriazole. andtetiazole. 

optionally siiKtituted at one or nrwe positions with alkyl.al^ trihalonv 

ethyl. S(0)R. SOgNRR'. SQ3R. SR. NOg. NRR. OH. CN. C(0)R. OC(0)R. NHC(0)R, {CH^^COpH or CONRR- 

n Is 0-3: 
30 XisBr, a. Fori; 

R is H. alkyi or aryl; and 

R* is H. ali^ or aryl. 

[0021] In still another tltustrative embodiment the compounds of the present invention have the fornwla: 



40 



45 



(IV) 




50 



SS 



and phamrtaceuticany acceptable salts thereof, wherein: 

Ri is H or aikyi; 
R^isOor S; 
R3 is hydrogen: 

R4. R5. Re. and R7 are each independently selected from the groip consisting of hydrogea alkyI alKoxy aryl ary- 
tey. alkaryl. alkarytaxy. hak>gen. trihatomethyl. S(0)R. SOjNRR*. SO3R. SR. NOg. NRR\ OH. CN C(b)R 
OC{0)R.NHC(0)R.(CH2)„Cp2R.andGONRR'; ■ 
R3%R4 .R5.andR6.ar each independerttly selected from the groi^j consisting of hydrogen, alkyl. ary- 
kay. alkaryl. alkarykxxy. hak)gen. trihak)methyl. S(0)R. SO2NRR'. SO3R. SR. NOg. NRR'. OH. Cfi. C(0)R. 
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OC(0)R, NHC(0)R, (CHgjnCOfeR, and CONRR'; 
nisO-S; 

XisBr.aForl: 
R is H, alkyi or aryl; and 
5 R*isKalMoraryl. 

[0022] In afinal Olustrative entediment, the oonrpounds of the present invention have the fonnula: 
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and pharmaceuticalty acceptatsle salts thereof, wherein: 



Ri isHoraJkyI: 
2S R2i80orS; 

Bs is hydrogen; 

R4. R5. Re. and R7 are each independently selected from the groipoorisisting off hydrc^ alkyl, alkaxy. aryl. ary- 
kacy. alkaryl, alkarykxxy, hatogen. trihak>methyl, S(0)R. SOgNRR', SQ3R, SK NOs, NRR\ OH. CN. ClO)R 
OC(0)R. NHC(0)R. (CH2)nC0sR and CONRR'; 
30 ^'Bs ' ^5' and Be- are each independently selected from the group consistng ary- 
taxy. alkaryl, alkarytaxy. hak>gen. frihalomethyl. S(0)R. SOgNRR'. SO3R. SR. NOg, NRR'. OH, CN. C(0)R 
OC(0)R. NHC(0)R. (CH2)nC02R and CONRR'; ' 
n is 0-3; * 

Z is Br. CI, F. I. methyl, ethyl, n-propyl, iso-propyl. n^jutyl. iso-butyl or tert-butyl; 
35 R is H. alkyl or aryt; and 
R' is H, all^ or aryl. 



[0023] The presort invention is further directed to pharmaceutk»lconpositiw 

tive amourt of the atx3v&<iescrft)ed compounds of tornijlae l-V and a pharmaceutically accept^e caaier or excpient. 
Such a compositkMi is believed to modulate signal transduction by a tyrosine kinase. eHher by inhbitkm of catalytK 
adivTty, affinity to ATP or ability to irteract with a substrate. 
[0024] More particularly, the connpositwns of the presert invention may be indu^ 

comprising prolHeration, f brotk: or metabolic disorders, tor example cancer, f fcrosis. psoriasis, atherosclerosis, arttwitis, 
and other disorders related to abnonnal vasculogenesis and/br angiogenesis. such as diabetic retinopathy. 

4. DETAILED DESCRIPTION OF THE INVENTION 



4.1. Definitions 



50 10025] "Pharmaceutwally acceptable salt"" refers to those salts which retain the biolotf 

of the free bases and which are obtained by reaction with inorganic actis such as hydrochtoric acid, hycirebrofrac acid. 
sufhric add. nifric acid, phosphoric add. methanesuHonk: add, ethanesuKonk: add. p-toluenesuHbrac add satkryfic 
add and the like. 

[0026] -Alkyt" refers to a straight-chain, branched or cydk: saturated aliphatk: hydrocait)on. Preferably, the alkyl group 
55 has 1 to 12 carbons. More preferably, H is a k>wer alkyl of from 1 to 7 carbons, more preferably 1 to4carbons. Typk»l 
alkyl groips indud methyl, ethyl, propyl, isopropyl. butyl, isobutyl, tertiary butyl, pentyl. hexyl and the fike. The alkyl 
group rnay be optionaUysitetituted with one or more substituenls are setectod^ groip consisting of hydroxyl 
cyano. alkoxy. «0. oS. NO2. hatogen. N(CH3)2 amino, and SH. 
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[0027] "AlkenyrrefferstDastrBigKt-<:haiabranchedacy^ 

cart)orw»rt)on double bond. Preterabhr. the alkenyl groi^) has 1 to 12 rart>ona Mw^ 

from 1 to 7 cartnns, nme preferably 1 to 4 carbons. The al^^ 

substituOTls selected from the groyp consisting of hydroxyl. cyana aOray. =0, "S. NOg. halogen. NCCHa)? anino and 
SH. 

[0028] 'AlkynyT refers to a straigm-chain, branched or cydic unsaturated hydrocarbm 
caibontrplebond. Preferably, the alkynylgroip has 1 to 12 carbons. More preferably ft fe 
carbons, more preferably 1 to 4 carbons. The alkynyl groip may be optk)naIly sub 

selected from the group consisting of hydroxyl. cyana alkoxy. =0. =8. NO^. halogen. NlCH^h aminos and SH. 
[0029] 'Alkoxy* refers to an "-OalkyT^txjp. 

[0030] "AryT refers to an aromatic group whfch has at least one ring having a conjugated pi electron system and 
includes carbocydk: aryl. heterocycfic aryl and biaryl groips. The aryl group may be optx>nally substituted with one or 
more sitetftuents selected from the group consisting of hatogen. trihalonKttiyl. hydroxyl. SH. OH, NO^, amine, 
tNoetfier. cyano, alkoxy, alkyi, and amino. 

[0031] 'AlkaryT referstoanaikylthatisccwalentlyjofffedtoanarylgroip. Preferably, the alkyI is a lower alkyl. 
[0032] "CartxKydtcaryT refers to an aryl group wherein the ring atoms are carbon. 

[0033] "Heterocycfic aryT refers to an aryl groip havi ng from 1 to 3 heteroatoms as ring atoms, the remainder of the 
ring atoms being carbon. Heteroatoms include oxygen, sulfur, and nftrogen. Thus, heterocycfic aryl groups include fura- 
nyl, thienyl. pyridyl, pyrrolyt. N-kMrer alkyI pyrTOk3v pyrimidyl, pyrazinyl. imidazolyl and the Gka 
[0034] "Anide" refers to -C(0)-NI+a where R is alkyI, aryl, alkylaryl or l^lrogen. 
(003S1 "Thioamide" refers to -C(S)-NH-R, where R is alkyl. aryl. alkylaryl a hydrogen. 

[0036] -Amine- refers to a -fsKR^R" gro^j, where R* and R- are independently selected from the consisting of 
alkyl, aryl, and alkylaryl. 

[0037] -Thioelher refers to -S-R. where R is alkyl. aryl. or afcylaryl. 

[0038] -SuHbnyl- refers to -S(0)2-R. where R is aryl. C(CN)=C-aryl. CHgCN. alkyaryl, suHbnanvde. NH^kyl. NH-alky- 
laryi. or NH-aryl. 

4^. The Invention 

[0039] The present invention relates to compounds capable of regulating and/br nxidilating tyrosine kinase signal 
transductkm and more particularty receptor and non-receptor tyrosine kinase signal transductkMi. 
[0040] Receptor tyrosine kinase mediated signal transAiction is initiated by extraceOiiar interactton with a specific 
growth factor (ligand), folkMred by receptor dimerization. transient stimulation of the intrinsk: protein tyrosine kinase 
activity and phosphorylatk)n. Binding sites are thereby created tor intracellular signal transduction molecufes and feed 
tothe fomnatkHi of conrpleKes with a spectrum of cytoplasmic signalling mdecules that facilitate the appropriate cellular 
response (e.g.. cell division, metabolu; effects to the extracellular miaoenvironment). See, Schtessinger and Ullrich 

1 992. Neuron 9303-391 . 

[0041] has been shown that tyrosine pho6phorylmk)n sites in growth factor receptor 

ing sftes for SH2 {src homotogy) domains of signaling molecules. Fantl ef a/.. 1992, Ceil 69:413-423; Songyang etal 
1994. MoL CelL Bid, 745777.2785); Songyang etal.. 1993. Ceff Z?:767.778; and Koch eta/., 1991, Science 253^ 
678. Several intraceUutar sitetrate proteins that associate with receptor tyrosine kinases have been identified They 
may be divkf ed into two principal ^oips: ( 1 ) siAjstrates whk:h have a catalytk: domain; and (2) substrates whfch lack 
such domain but serve as adapters and associate with catalytically active motecules. Songyang et al,, 1993, Cell 
72:767-778. The spedfkaty of the interactions between receptors and SH2 donrains of their substrates is determined 
by the amino acid resklues immediately surrounding the phosphorylated tyrosine reskjue. Differences in the binding 
affinities between SH2 domains and the amino acid sequences surrounding the phosphotyroeine resk^ues on particufar 
receptors are consistent with the observed differences in their substrate phosphorytatkx) profUes. Songyang et al 

1993, Cell 72:767-778. These observattons suggest that the functwn of each receptor tyrosine kinase is detemvned 
not only by its pattern of expresston and ligand availability but also by the anay of do»^ 

ways that are activated by a partkaifar receptor. Thus, phosphoryfation provWes an important regulatory step whfch 
determines the selectivity of signaling pathways recoiited by specific ^owth factor receptorc. as well as differentiatkxi 
factor receptors. 

[0042] Tyrosine kinase signal transductkxi results in. among other responses. ceU proliferatkxi. differentiation and 
metabolism. Abnormal cell proliferation may resutt in a wkle anay of disorders and cGseases. including the development 
of neoplasia such as carcinoma, sarcoma, feukemia, gtiobfastoma. hemangkxna. psoriasis, arteriosclerosis, arthritis 
and diabetic retinopelfiy (or other disorders refated to uncontrolled angiogenesis andAjr vascutogenests). 
[0043] ThB invention is therefor directed to conpounds wNch regulate, modulat and/br inhbit tyrosine kinase sig- 
nal transduction affecting the enzymatk: activity of the RTKs and/or to nonn-eceptor tyrosine kinases and interfering 
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wHh the signal tiansdiK^d such proteins. Mor partk^utarly. the presem invention drected to 
utat .modulate and/or inhibrt the RTKand/brnonHreoep^ 

therapeutic approach to cure niany kinds of solid tumors, including M sarcoma, leukemia. 

erythroWastoma, glioblastoma, meningioma, astrocytoma, melanoma and myoblastoma. Indications may include, but 
5 are not limited to brain cancers, bladder cancers, ovarian cancers, gastric cancers, pancreas cancers, colon cancers. 
Uood cancers, lung cancers and bone cancers. 

4.3. The Compounds 

10 [0044] In one errtxxJiment the invention provides confounds having the fx 



IS 



20 




2s and the pharmaceutically acceptable salts thereof, wherein 

is H or aikyi; 
R2 is O or S: 
R3 is hydrogen; 

30 R4. R5. Re. and R7 are each independently selected from the groi4> consisting of hydrogen, alkyl. altaxy. aryl. ary- 
taxy. alkaryl, alkarykwy. hakjgen, trihatomethyl. S(0)R. SQaNRR*. SQ3R. SR. NOg. NRR', OH. CN. C(0)R 
OC(0)R.NHC(0)R.(CH2)„C02R,andCONRR: 

Ra-, Ry. and Rg- are each independently selected from the grxkj^ consisting of hydrogen, aikyl. alKoxy. aryl, arykxxy. 
alkaryl. alkarykwy. hak)gen. trihatomethyl. S(0)R. Sp2NRR\ SO3R. SR. MOo. NRR'. OH. CN. C(0)R OaO)R 
35 NHC(0)R.(CH2)nC02R.andCONRR'; 
n is 0-3; 

XisBr.aForl;and 
R is H. alkyl or aryl; and 
R* is H. all^ or aryl. 

40 

[0045] In a preferred embotfimefn of the confounds Of fcxniula I, Rg* is select 

ethyl, n-propyl. iso^)ropyl. n^xjtyl. iso-butyl. tert-butyi. hatogen, aryl and OR. where R is H. alkyl or aryl; and Rg* is 
selected from the groi^ consisting of hydrogen, methyl, ethyi. n-propyl. iso-propyl. n-butyl, iso-butyl. tert-bulyl. hak»en 
aryl and OR, where R is H, alkyl or aryl. 
45 [0046] A partkruiarly preferred compound of tormUa I is 3-(2-chloro-4-hydraxybenzy 
[0047] In another embodinwit. the inventk>n provides compounds having the formula: 



so 
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(II) 




and the pharmaceutically acceptable salts thereoff . wherein 

Ri is H or alkyt; 
R2 is O or S; 
R3 is hydrogen; 

Fli» R5. Re* and R7 are each independently selected from the groip consisting of hydrogea aDcyl, alkoocy, a^^ ary- 
kwy. alKaryl. alkarytaxy, halogen, trihalomelhyl. S(0)R. SOgNRR', SQ3R. SR. NOo. NRR\ OH. CN. C{0)a 
OC(0)R. NHC(0)R, (CH2)„C02R. and CONRR-; 

R?, Ry, Rff, and Re- are each independently selected from the group consisting of hydrogen, atkyl. altoxy, aryl, ary- 
taxy. alkaryt. alkaryloxy. halogen, trihalomethyf. S(0)R, SOgNRR'. SO3R. SR. NO2. NRR', OH. CN. C(0)R 
0C(0)R.NHC(0)R,(CH2X>G02R,andC0NRR; ' 
Ra and Rb are each independently selected from the group consisting of H. allcyl and C(0)R. or NRaRb taken 
together may l)e a heterocyclic ring of from 3 to 8 atoms optionally substituted at one or nfwreposHkxts with 
gen. alkyl. alkoxy. aryl. arykwy. alkaryl. alkaryloxy. hak)gen. trihakimethyl. S(0)R, SOoNRR', SO3R, SR NO? 
NRR\ OH, CN. C{0)R. OC(0)R. NHC{0)R. (CH2)nCp2R. or CONRR'; ' 
n is 0-3; 

XisBr.a.Forl;and 
R is H. afkyi or aryl; and 
R* is H. alkyl or aryl. 



[0048] In a preferred embodiment of the conrpounds of tormula II. Ra* is selected from the group consisting of methyl, 
ethyl, n-propyi. iso-propyl, n-butyi, iso-butyl. tert-butyl. hatogen. aryl and OR. where R is H, aficyl or aryl; and Rg* is 
selected from the group consisting of hydrogen, methyl, ethyl, n-propyt. iso^xopyl. n^xityl. iso^jutyl, tert-butyl, hatogen 
aryl and OR. where R is H. alkyl or aryl. 

[0049] A particularly preferred corrpound of formula II is 3K4.C>imethylafninobefttyfidenyl)-2-indolinone. 
[0050] In yet another embodiment, the invention provides compounds having the formula: 



(III) 




and the pharmaceutrcally acceptable salts thereof, wherein 

Ri is H or alkyl; 
R2 is O or S; 
R3 is hydrogen; 

R4»R5»R6.andR7ar each independently selected from th yoyp consisting of hydrogen, alkyl, alhnxy. aryl. ary- 



10 



EP0934931 A2 



kwy. alkaryl. alkarykxxy, halogen, trihalomemyl. S(0)R, SpaNRR', SO3R, SR. NOg. NRR\ OH. CN, C(0)R, 
OC(0)R, NHC(0)R, (CHgjnOOsR, and CONRR'; 

A»afivemenrt)eredheter(>anrtringsele^ ioKlazole. 

1^.3^ria2ole. 1^,4-triazote. axazde. isaxazde, thiazote. isothiazole. 2-sijHonylfuran, 4-aIkyHuran. 1,2.3-axadtti- 
5 zole. 1.2.4-axa(iazola 1^,5Kxxadiazole. 1.3.4-oxafiazole. 1.2,3.4^aatriazole. I^.S.S^ttatriazote, 1^.3-tNac*a- 

zole, 1^.4-thiadiazole, 1^,5-thiadiazole. 1.3.4-thiadiazole. 1,2.3.4-ltuatriazole. 1,2,3.5-thiatriazole, and tetrazde. 

optionalty sitetituted at one or more poeitions with afkyl. altoxy. aryl. arytcxy. alkaryl. alkaryloxy. halogen, trihalom* 

ethyl. S(0)R. SOgNRR*. SQ3R. SR. NQg. NRR\ OH. CN. C{0)a OC(0)R. NHC(0)R, (CHzj^COzR or CX)NRR'; 

n is (V3: 
10 XisBr.CI. Fori; 

R is K alkyi or aryl; and 

R'isH. alMoraryl. 

[0051 ] m a preferred entxxfimem of the invention, the conrpouid of tomwla III is 3-[(2.3-Dimelfy(pynol-5-yl)methyl- 
15 ene)-2-indolinona 

[0052] In sb'H another enrt)ocfiment the invention provides oorn^^ 



(IV) 



20 




and the pharmaceutically acceptable salts thereof, wherein: 

R^ is H or alkyf ; 
R2isOorS; 
35 R3 is hydrogen; 

R4. R5. Re. and R7 are each independently selected from the yoip oonsisling of hydrogea alkyI, altoxy. aryl ary- 
toxy. alkaryl. alkarykixy. halogen. trihak)methyl, S{0)R. SOgNRR'. SQ3R. SR. NO^/NRR'. OH, CN C(0)R 
0C(0)R.NHC(0)R.(CH2)nC02R.andC0NRR'; • ^ / . 

R3.. R4.. Ry. and Re* are each independently selected from the group consisting of hydrogen, alkyl. alkoxy aryl ary- 
40 taxy. alkaryl. alkarytoxy, halogen, trihatomethyl. S(0)R. SQgNRR'. SQgR. SR. NO?. NRR*. OH. CN C(0)a 
OC(0)R. NHC(0)R. (CH2)„C02R. and CONRR'; ~2 . . . M^i". 

n is 0-3; 

XisBr. CI. For I; 
R is H. alkyl or aryl; and 
45 R'isH, alitor aryl. 

[0053] In a preferred embodimert of the compound of formula IV. R3' is selected from the gn^ 
ethyl. ni)ropyl, BoiDropyl. n-butyl. iso-butyl. tert-butyl. hak)gen, aryl and OR. where R is H, alkyl or aryl; and Rg' is 
selected from the group consisting of hydrogen, methyl, ethyl, n^jropyl. isoi>ropyl. n-butyl, iso^xjtyl. tert-butyl haknen 
50 aryl and OR, Where R is H, alkyl or aryl. 7 . . 

[0054] A partk:ularty preferred conpound of formUa IV is 3-(2-EthQxybenzyfidenyl}-2-indolinone. 
[0055] In a final embodiment, the inventkm provkles compounds having the formula: 
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15 and the pharmaceutkallyaocefAable sans there^^ 

Ri isHoralkyt; 
R2isOorS; 
R3 is hydrogen; 

R4, R5. Rg. and R7 are each independently selected from the grot<> consisting of hydiogen, alkyl. alKoocy. aryl ary- 
taxy. alkaryl, alkarytoxy. halogen, trihakxnethyl. S(0)R, SOgNRR*. SO3R. SR. NO2. NRR\ OH. CN C(0)R 
OC(0)R.NHC(0)R.{CH2)nC02RandCONRR'; • ^ 

R?. Ry. Rff. and Re- are each independently selected from the grotjp consisting of hydrogen, alkyl. afioxy aryl ary- 
taxy. alkaryl. alkarytoxy. hatogen. trihatomethyl. S(0)R. SOgNRR*. SO3R. SR. HCh, NRR\ OH CN C(0)H 
OC(0)R.NHC(0)R.(CH2)„C02RandGONRR'; • ^ / » 

n is 0-3; 

Z is Br. CI. F, I. methyl, ethyl, n-propyl. iso-propyl. n-butyl. iso-butyl or tert-butyl; 
RisH. alkyl or aryl; and 
R'isH. alMoraiyl. 



30 



[0056] »naprefeneden4)odimemoftheconpoundsoftonniilaV.R3'isselectedfr^ 

ethyl, n-propyl. iso-propyl. n-butyl. iso-butyl, tert-butyl. hatogen, aryl and OR. where R is H, alkyl or aryl; and Rg' is 
selected from the groi4> consisting of hydrogen, methyl, ethyl, n^xopyl. isoixopyl. rvbutyl, iso^utyl, tert4xityl hatogen 
aryl and OR. where R is H. alkyl or aryl. 
35 [00571 A particularly preferred conpound of formula V is 3-{4-BromobenzyWenyl)-24^ 

[00581 The chemical fomiulae referred herein may exhftHt the phenomena of tautomerism or structural isomerism. For 
example, the compounds descrtoed herein may be adopt a as or frans contormatk^ 

the inddinone S-siiwtituent to the indofinone ring, or may be mixtures of ces and trans isomers. As the fornulae draw- 
ing within this specification can only represent one posstole tautomeric or structural isomerto fomi, it shoukf be under- 
go stood that the invention encompasses any tautomeric or stnictural isomeric^ 

the ability Id regulate, inhtoit and/or modulate tyrosine kinase signal transduction or cell proliferation and is not limited 
to any one tautomeric or structural isomeric form utilized within the formulae drawing. 

[0059] In addition to the abovfeK^escribed compounds and their phamnaceuticaily acceptable salts, the invention is 
further directed, where appficaUe. to solvated as well as unsolvated forms of the confounds (e.^;. hydrated forms) hav- 

45 ing the ability to regulate and/or nrxxJutate celt proliferatton. 

[0060] The compounds descrft>ed herein may be prepared by any process known to be applicable to the preparatton 
of chemically-related compounds. Suitable processes are illustrated in the examples. Necessary sorting materials may 
be obtained by standard procedures of organic chenistry, 
[0061] An indivklual compound's relevam activity and efftoacy as an agert to a^ 

so signal transductton may be determined usir^ available techniques. PreferentiaOy. a conpound is subjected to a series 
of saeens to determine the compound's ability to modulate, regulate and/or inhibit ceU proliferation These screens in 
the order in which they are conducted, include biochemtoal assays, cell growth assays and in vivo experiments 
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4A Indications 

[0062] The compounds described herein are useful for treating disorders related to unregulated tyrosine kinase signal 

transducbon. including ceU proliferative disorders, ftorotic disorders and metabolic disorders. 

[006?] Cell proliferative disoirlers which can be treated or further stufied by ^ cancers. 
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blood vessel proliferative disorders and mesangtal ceO prolifefative disorders. 

[0064] Blood vessel proliferative disorders refer to angiogenic and vasculogenic disorders generally resulting in 
akxxxmal proliferation of blood vessels. The formation and spreading of blood vessels, or vascUogenests and anglo- 
genesis, respectively, play inportant roles in a variety of physiological processes such as embryonic development cor- 
pus luteum formation, woimd healing and agan regeneration. They also play a pivotal role in cancer development. 
Other examples cf blood vessel proliferation disorders include arthritis, where new capSlary blood vessels invade the 
joint and destroy cartilage, and ocular diseases, like (fiat)etic retinopathy, where new capillaries in the retina invade the 
vitreous, bleed and cause blindness. Conversely, disorders related to the shrinkage, contraction or ctosing of blood ves- 
sels, such as restenosis, are also inplk»ted. 

[0065] Rbrotic disorders refer to the abnomial fonnatkm of extiaceUular matrix. Examples of fftxotic disorders include 
liepaticcinrhosisandmesangiatceflproliferBtivecfisorders. Hepatic ctrrohis is characterized by the inaease in extracel- 
lidar matrix constituents resulting in the fomnation of a hepatic scar. Hepatic drrtiosis can cause (fiseases such as cir- 
rhosis of the liver. An inaeasedextraceUular matrix resuMng in a hepatic scarcer infection such 
as hepatitis. Upocytes appear to play a major role Ian hepatic cirrhosis. Other fbrotu cfisorders implicated include 
atherosclerosis (see. below). 

[0066] Mesangial ceO proliferative disorders refer to disorders brouQ^ about tyy abnonral proTiferation of mesangial 
cells. Mesangial proliferative disorders include various hunan renal dteeases. such as gtomerukxiephritis. diabetic 
nephropathy, malignant nephrosclerosis, thrombotic mioroangpopathy syndromes, transplant rejectXMi. and glomeru- 
lopatNe& The PDGF-R has been irrplicated in the maintenance of mesangial cell proliferation. Floege era/., 1993. Kid- 
ney intemationaf 4a:47S-54S. 

[0067] PTKs have been associated with such eel) proliferative disorders. I=dr eKample. some merTt>ers of the RTK 
farnily have been associated with the devekiprnem of cancer. Sonrie of these r« 

Br. J. Cancer 63227-233; Torp ef a/.. 1992. APMIS 700:713-719) HER2/neu {Slamon ef a/.. 1989, Sconce 244:707- 
712) and the PDGF-R (Kumabe et at., 1992. Oncogene 7^27-633) are overexpressed in n«ny tumors and/br persist- 
ently activated by autocrine loops. In fact, in the most common and severe cancers these receptor overexpressions 
(Akbasakand Suner-Akbasak era/., 1992. J. NeuroL Sd. 777:119-133; Dfckson etal., 1992. Cancer Treatment Res. 
67549-273; Korc era/.. 1992. J. Clin. Invest. 90:1352-1360) and autocrine loops (Lee and Donoghue, 1992. d CelL 
Bid. 776:1057-1070; Korc et al.. supra; Akbasak and Suner-Akbasak et ai., supra) have been demonstrated. For 
exanrple. the EGFR receptor has been associated with squamous ceO carcinoma, astrocytoma, glkiblastoma head and 
neck cancer, lung cancer and bladder cancer. HER2 has been associated with breast, ovariaa gastric, lung, pancreas 
and bladder cancer. The PDGF-R has been associated with glioblastoma, lung, ovarian, melanoma and prostate. The 
RTK c-met has been generally associated witfi hepatocarcinogenesis and thus hepatoceUutar carcinoma. Addjtionalty. 
c-met has been linked to malignant tumor fomiation. More specifically, the RTK c-mel has been affffociated with, among 
other cancers, colorectal, thyroid, pancreatic and gastric carcinoma, leukemia and lymphoma. Adcfitionally. over- 
expression of the c-met gene has been detected in patients with Hodgkins disease, Buridtts disease, and the lynphoma 
ceD line. 

[0068] The IGF-IR. in addition to being irrplicated in nutritional sipport and in type-ll diabetes, has also been asso- 
ciated with several types of cancers. For example. IGF-I has been implicated as an autocrine yowth stimulator for sev- 
eral tumor types, e.g. human breast cancer carcinoma celts (Arteaga et a!., 1989. J. din. Invest 64:1418-1423) and 
smaU lung tumor cells (Macauley et a/.. 1990. Cancer Res. 50251 1 -251 7). In additkm. IGF-1. integrally involved in the 
normal growth and differentiation of the nenms system, appears to be an autocrine stimulator of human giicmas. 
Sandberg-Nordqvist et ed., 1993. CsffKer Res. 532475-2478. The inportance of the IGF-IR and its Uganda in cell pro- 
liferation is further supported by the tact that many cell types in culture (f broblasts. epithelial cells, smooth muscle cells. 
T-lymphocytes, myek>id cells, chondrocytes, osteoblasts, the stem cells of the bone manow) are stimulated to grow by 
IGF-I. GoWring and GoWring. 1991. Eukaryotic Gene Expression 7:301-326. In a series of recent publications. Baserga 
even suggests that IGF-I-R plays a central role in the mechanisnrs of transformation and, as such, oouki be a preferred 
target for therapeutic interventions for a broad spectrum of human malignancies. Baserga. 1995. Cancer Res. 56249- 
252; Baserga. 1994. Cell 79:927-930; Coppola et a/., 1994. Mol. Cell. Biol. 74:4588^95. 
[0069] The assodatmn between abnonnalrties in RTKs and disease are nrt restricted to cancer, ho^ 
pie. RTKs have been associated ¥«th metabolic diseases like psoriasis, diabetes mellitus. wound healing, inflammatkm. 
and neurodegenerative diseases. For exanrple. the EGF-R is indicated in corneal and dermal wound heaUng. Defecte 
in the InsiJin-R and the IGF-1 R are indkated in type-ll diabetes melfitus. A more conrplete correlatkm between specific 
RTKs and their therapeutk; indicatkxis is set forth in Plowman et at., 1994, DN&P 7:334-339. 
[0070] Not only receptor type tyrosine kinases, but also many cellular tyrosine kinases (CTKs) including src. abl; fps 
yes. fyn, lyn.lcKblk.hcK fgr. yxW (reviewed by Bden et ai., 1992. FASEB J. 6.-3403-3409) are involved in the prolifera- 
tive and metabotic signal transductkm pathway and thus in indcations of the present inventwn. Forexanple, mutated 
src (v-src) has been demonstrated as an oncoprotein (ppSO^*^ in chicken. Moreover, its cellular homolog, ttie prolo- 
oncogen pp60*^ transmits oncogenx; signals of nwny receptors. For example, overexpression of EGF-R or 
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HER2Meu in tumors leads to the constitiitive activation of pp6(f^, which is characteristic for the malignant cell but 
absentfromth normal cell. On th omer hand, nriicederident for the expression of c-srcexhM 
notypejndicating a key participation cf c-src in osteoclast functi^ 
itarty. Zap 70 is impficated in T-cefl signalling. 

[OOn ] Furthermore, the identification of CTK modulating corrpounds to augment or even synergize with RTK aimed 
blockers is an aspect of the present inventkxi. 

[0072] Finally, both RTKs and non-receptor type kinases have been connected to hyperinrYnune dsoiders. 
4^. Pharmaceutical Fbnmulations And Routes Of Administration 

[0O73] The compounds described herein can be adrrinistered to a human patient perse, or in pharmaceutical com- 
positions where it is mixed with suitable earners or exapient(s). Technkiues for fonmi^on and adnvnistration of the 
compounds of the instant application may be found in "Remington's Phannaceutk:al Sciences." Mack Publishing Ca 
Easton. PA. latest ecfition. 

4^.1. Routes Of AdmlnistFation. 

[0074] Suitable routes of administratfon may. for example, include oral, rectal, transmucosal. or intestiral administia- 
tion; parenteral defivery. including intranruscular. subcutaneous, intramedullary irijections. as weU as intrathecal, direct 
intraventricular, intraverK)us, intraperitoneal, intranasal, or intraocular injectfons. 

[00751 Alternately, one may administer the compound in a local rather than systemic manner, for ocanple. via injec- 
tfon of the compound directly into a soGd tumor, often in a depot or sustained release formulation. 
[0076] Furthermore, one may administer the drug in a targeted drug delivery syst^ for exanple. in a liposome 
coated with tunrxK-specific antibody The lipoGOines will be targeted to 

4^2. Compcksltlon/Fonnulation. 

[0077] The pharmaceutical compositfons of the present invention may be manufactured in a manner that is itself 
known. e.g., by means of conventional mixing, dissolving, granulating, dragee-making, levigating, emulsifying, encap- 
sulating, entrapping or lyophOizir>g processes. 

[0078] Pharnraceulicalconrpositions for use in accordance with the presert invention th^ 

ventional manner using one a more physiotogk^alty acceptable carriers comprising exc^ents and auxiliaries which 
facilitate processing of the active compounds into preparations which can be used pharmaceutfoally Proper formulatfon 
is dependent upon the route of administration chosen. 

[0079] For injection, the agents of the inventfon may be formulated in aqueous solutfons. preferably in physiofogfoalty 
compatft)le buffers such as Hanks's solution. Ringer's solution, or physfofogkal saline buffer. For transnucosal admin- 
istration, penetrants appropriate to the barrier to be permeated are used in the formulatfon. Such penetrants are gerv 
erally krxMm in the art. 

[OOBO] For oral administratfon. the compounds can be formulated readily by combining the active corrpounds with 
phannaceutically acceptable carriers weO known in the art Such carriers enable the confounds of the inventfon to be 
formulated as tablets, pills, dragees, capsules, liqukte. gels, syrups, slurries, suspensfons and the like, for oral ngestfon 
by a patient to be treated. Phamiaceutical preparatfons tor oral use can be obtained solkl excpient. optfonaDy grinding 
a resulting mixture, and processing the mixti^e of granules, after adding suitable auxiliaries, if desired, to obtain tablets 
or dragee cores. Suitable exdpients are. in particuiar. f iUers such as sugars, including lactose, sucrose manr»tol or 
sorbitol; celMose preparations such as. for example, maize starch, wheat starch, rice starch, potato sterch, gelatin 
gum tragacanth. methyl cellulose, hydraxypropylmethyl-cellutose. sodium carboxymethylcellufose. andfor polyvinytoyr- 
rofidone (PVP). If desired, dsintegrating agents may be added, such as the cross-linked polyvinyl pyrrolktone agar or 
alginic acid or a salt thereof such as sodium alginate. 

[0081 1 Dragee cores are provkled with suitable coatings. For this pupose, concentrated sugar solutions may be used 
which may optionally contain gum arabfo. tate, polyvinyl pyrrolidone. carbopol gel. polyethylene glycol, andfor titanium 
dKJxkJe, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyesluffs or pigments may be added to the 
tablets or dragee coatings for identif cation or to characterize cfiff erent combinations of active compound doses 
[0082] Phannaceutkalpreparatfonswhfoh can be used oraUy include push-fit capsules mad^ aswellas 
soft, sealed capsules made of gelatin and a plasticizer. such as glycerol or sorbitol. The push-tit capsules can contain 
the active ingredients in admixture with filler such as lactose, binders such as starches, and/a lubricants such as tafo 
or magnesium stearat and. optionally, stabilizers. In soft capsules, the active compounds may be dissolved or sus- 
pended in suitabi IkMds. such as tatty oils. Ik^ukl paraffin, or liquid polyethylene glycols. In addition, stabilizers may be 
added. All tonnulations for oral administration should be in dosages suitable for such admi ni s tra tion. 
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[0083] For buccal administration, th conpositions may take the form erf tablets or teenges «o^^ 
tional manner. 

[0064] For aciministiation by inhalation, the compounds tor use aocordtng to the present invention are conveniently 
delivered in the form of an aerosol spray presentation from pressurized pacte or a nebuliser. with the use of a suitable 
propellent e.g., dichloiocfifluoromethane, trichkxolluoromethane. dichkxDtetrafluoroethane, cartxxi cficodde or other 
suitable gas. In the case of a pressurized aerosol the dosage unit nray be deterrnined by providing a vahw to deliver a 
metered amount. Capsides and cartridges of e.g. gelatin for use in an inhaler or insufflator may be formUated contain- 
ing a powder mix of the compound and a suitable powder base such as lactose or starch. 
[0085] The cofipoundsrnay be formulated tor parenteral adrninistration by iri^^ 

tinuous infusion. Formulations for irijectfon may be presented in unit dosage form, e.g.. in ampoules or in mitti-doee 
containers, with an added presen^tive. The conpositions may take such forms as suspensions, solutions or enrulstons 
in oily or aqueous vehicles, and may contain fbnnutatory agents such as suspending, stabaizing and/or dtspersing 
agents. 

[0086] Pharmaceutical formulations tor parenteral administratfon include aqueous solutions of the active conpourvte 
in water-8oliA)le torm Additionally, suspensions of the active compounds may be prepared as appropriate oily njectton 
suspensfons. Suitable IjpophQic solvents or vehicles include tatty oils such as sesame oil. or synthetk; fatty add esters, 
such as ethyl oleate or triglycerides, or Bposomes. Aeneous irijectfon suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellutose. sorbitol, or dextran. Optfonally. the 
suspension may also contain surtaUe stabaizeis or agents whfoh increase the solubilfty of the conpounds to alfow for 
the preparatfon of highly concentrated solutfons. 

[00B7] Alternatively, the active ingrediemrnay be in powter form tor constitub^ e.a..sterile 
pyrogen-free water, t)etore use. 

[0088] The compounds may also be fomndated in rectal compositions such as sippositories or retention enemas, 
e.p.. containing conventional stppository base&such as cocoa butter or other glycerides. 

[0089] In addition to the tormtiations desafoed previously, the conpounds may also be tormulated as a depot prep- 
aratfon. Such fong acting formulatfons may be adirtnistered by inplantatfon (for example subcutaneously or intramus- 
cularty) or by intramuscular irijection. Thus, for exarrple, the compounds may be formulated with suitable polymeric or 
hydrophobic rnaterials (for exanrple as an emulsion in an acceptable oil) or ton exchange resins, or as sparingly soluble 
derivatives, for example, as a sparingly soluble salt. 

[0090] A pharmaceutical carrier for the hydrophobic conpounds of the invention is a cosolvent system conprising 
benzyl alcohol, a nonpolar surfactant a water-misdble organic polymer, and an aqueous phase. The cosolvent system 
may be the VPD cosolvent system. VPD is a solution of 3% w/v benzyl afoohol. 8% w/v of the norpolar suriactant 
pdysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent sys- 
tem (VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solutfon. This cogent system dissolves 
hydrophobic conpounds well, and itself produces tow toxfoity upon systemic adrnnistration. Maturally. the proportons 
of a cosolvent system may be varied considerably without destroying its sohdMlity and toxicity characteristics. Further- 
more, the identity of the co-solvertcoriponentsrnay be varied: for exarrple. other to^^ 

be used instead of polysorbate 80; the fraction size of polyethylene glycol rn^ be vari^^ other bioconpatfole polymers 
may replace polyethylene glycol, e.g. polyvinyl pynoiidone; and other sugars or polysaccharides may substitute for dex- 
trose. 

[0091] Alternatively, other delivery systems tor hydrophobic phannaceutical conpoun(te may be enpfoyed. Lpo- 
somes and emissions are well known examples of delivery vehicles or earners for hydrophobic dojgs. Certain organk: 
solvents such as dimethylsuttowde also may be errployed. although usually at the cost of greater tooddty. AdcfitionaUy. 
the conpoiMXte may be delivered using a sustained-release system, such as semipenneable matrices of soUd hydro^ 
phobk: polymers containing the therapeutic agent. Various of sustained-release materials have been established and 
are well known by those skilled in the art. Sustained-release capsules may. depending on their chemical nature, release 
the conpounds for a few weeks up to over 100 days. Depending on the chemical nature and the bfotogfoal stability of 
the therapeutic reagent, additfonal strategies Ibr protein stat)iiization may be emptoyed. 
[0092] The phannaceutical conpositions also may comprise suitabte solid 0 

pies of such carriers or exctpienis include but are not limited to cateium carbonate. cak:ium phosphate, various sugars, 
starches, ceiliiose derivatives, gelatin, and polymers such as polyethylene glycols. 
[0093] Many of the PTKrnodUating conpounds of the invention nwy be provided as salts «^ 
patible counterfons. Phamiaceutically compatible salts may be tonned with many acids, including but not limited to 
hydrochtoric, sulfuric, acetic, lactfo. tartaric, malk;. succinic, etc. Salts tend to be more soluble in aqueous or other pro- 
tome solvents that are the corresporvlirig free t>ase forms. 
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43.3. Effectiv Dosage. 

[0094] Pharmaceutical cornposrtionssurtatte tor ^ 

ingredients are contained in an amount effective to achieve its intended purposa More specifically, a therapeutically 
effec^e amount means an amount of compound effective io prevent, alleviate or ameliorate synrptoms of disease or 
prolong the sunrtval of the subject being treated. Determination of a therapeutically effective amount is well within the 
capabifity of those sMUed in the art. especiaUy in light of the detailed disdosiffe provided herein. 
[0095] For any compoixid used in the methods of the invention, the therapeuticafiy effective dose can be estimated 
initially from cell culture assays. For example, a dose can be formulated in animal models to achieve a circulating con- 
centration range that includes the ICso as deternnned in cell culture (/.e., the concentration of the test con^^ 
achieves a half-maximal inhibition off the PTK activity). Such information can be used to more accurately detemvne use- 
ful domes in hunrians. 

[0096] Toodcity and therapeutic efficacy of the conrpounds described herein 

ceutical procedires in cell cUtures or experimental animals. e.g,, for determining the LD50 (the dose letfal to 50% of 
the population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose ratio between toxic 
and therapeutic effects is the therapeutic index and it can be expressed as the ratio between LDa and ED50. Com- 
pounds which exhibit high therapeutic indices are preferred. The data obtained from these cell culture assays and ani- 
mal studies can be used in formulating a range of dosage for use in fuiman. The dosage of such conpounds lies 
prrferably within a range of circtJating concentrations that include the ED50 with little or no toxicity. The dosage may 
vary within th» range depending upon the dosage form employed and the route of admirnstration utilized. The exact for- 
mulation, route of adniinistration and dosage can be ctwsen by the incfivk^ 
(See e.0., RngI e/a/.. 1975, in The Pharmacotogica! Basis of Therapeutics", Ch. 1 pil). 
[0097] Dosage anfKXirt and imerval may be adjusted individually to provide plasTO 

are sufficient to maintain the kinase modulating effects, a minimal effective concentration (MEC). The MEC will vary for 
each cofnpound but can be estinrated from /nvtfro data: e.g., the concenhaliu 

of the kinase using the assays descrfoed herein. Dosages necessary to achieve the MEC will depend on individual 

characteristics and route of administration. However, HPU) assays or bioass^ 

centrations. 

[0098] Dosage irtervate can also be detennned using MEC value. Conpounds should be adrninist^ 

imen which maintains plasma levels above the MEC tor 1 0-90% of the time, preferably between 30-90% and most oref- 

eraWy between 50-90%. 

[0099] In cases of local administration or selective uptake, the effective local concentration of the dnig may not be 
related to plasma concerrtration. 

[0100] The amount of composition administered will, of course, be dependent on the sut)ject being treated, on the 
sut^ecTs weight the severity of the affliction, the manner of administration and the judgment of the prescribing physi- 
cian. 

4.5.4. Packaging 

[0101] The compositions may. H desired, be presented in a pack or dispenser devk^e whfch may contain one or more 
unit dosage forms containing the active ingrecfient. The pack may for example comprise metal or ptetic foil, such as a 
blister pack. The pack a dispenser device may be accompanied by instojctfons for administratfon. Conposrtions com- 
pTBing a conpound of the invention fomiulated in a compattole pharmaceutx»l carrier may also be prepared, placed in 
an appropnate container, and labetted for treatment of an indicated concfitfon. Suitable conditions indfoated on the label 
may include treatment of a tumor, inhibition of angiogenesis. treatment of fibrosis, diabetes, and the like. 

5. EXAMPLE: Compound Synthesis 

[0102] The compounds of the present invention may be synthesized according to known techniques. The foUowing 
represent preferred methods for synthesizif^ the compounds of the claimed inventfon. 

5.1. General Syntheses of 3-Substttutetf-2-lndollnone Analogs 

[0103] The foltowing general methodologies were used to synthesize 3-substituted-2-indotinone conpounds of the 
invention. 
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5.1.1. Method A 

[0104] A reaction mixtur of the proper mnMe (2-indoBnone) (1 equiv.), the appropriate aldehyde (1 .2 equiv.), and 
piperkfine(0.1equiv.)inelhanol(1 - 2 mL / 1 mmolaxindole) was stirred at 90«Cfor 3- 5h. After 
was filtered, washed with coU ethanol. and dried to yield the target ccnpound. 

5.1.2. Method B 

[01051 Preparation of The Proper Aldehydes via VUsnieier Reaction. 

equiv.) in 1 ^-dichloroethane (2.0 mL / 1 .0 mmole of starting materiaO was added drcpwise phosphorus oxychloride (1 J2 
equiv.) at 0»C. The iceteth was removed and the reaction mixture was further stirred tor 30 nin. The proper starting 
mmerial (1.0 equivO was added to the above solution portionwise and the reaction mixture was stirred at 50-70°C for 5 
h - 2 days. The reaction mixture was poured into ice<cki 1 N sodium hydroxide solution (pH « 9 after mixing) and the 
resulting mixture was stirred at room temperature for 1 h. The organic layer %vas separated and the aqueous layer was 
extracted with ethyl acetate. The combined organic layer was washed with brine until pH = 7, dried over anhydrous 
socfoim sulfate and araporated. The residue was chromatographed on a sa^ 
of ethyl acetate and hexane to afford the title compound. 

[0106] Synthesis for 3-Substftuted-2-lndoiinone Analogs. A reaction nixture of the proper odndole (2-indolinone) 
(1 equiv.), the appropriate aldehyde (1.2 equiv.). and piperidine (0.1 equiv.) in ethand (1 -2 mL/ 1 iwnol oxindole) was 
stin^ed at 90"Cfor 3 -5h. After cooling, the precipitate was fStered. washed with oold ethand and dried to yield the tar- 
get compound. 

5.2. Synthesis Of 3-Benzyfidene-2-lndoljnone 

[0107] The preferred method for synthesizing 3-benzylidene-2-indolinone is as fDllows: Added 123.2 ^1 of benzalde- 
hyde and 40 111 of pperidine to a solution of 137.0 mg of oxindole 0^ Reflux the reaction mixtured for 3 

hours and cool down the mixture in an ice-water bath. RIter the resulting precipitate, wash with cold methanol and dry 
in an oven at 40**C overnight. Approximately 129.0 mg of the compound was obtained using such protocol. 

5.3. Synthesis Of 3^(Pyr1*4-yl) methylene>2-lndollnone 

[0108] The prefen^ed mrthod for synthesizing 3-[(Pyrid-4-yl)methyleneJ-2-indolinone as follows: Add 1 17.0 jii of 4-pyri- 
dinecarboxakJehyde and 40 fil of piperidine to a solution of 1 38.0 mg of oxindole in 2.0 ml methanol. The reaction mix- 
ture was refluxed for 3 hours and cooled down in an ice-water bath The resulting precipitate wasfBtered. washed with 
cold methanol and dried in an oven at 40*C overnight to give 134.5 mg of the conpound. 

5.4. Synthesis of 3-[4-(morpholin^yl)benzylidenyl>2-indolinone (Method B): 

[0109] 4-(Morpholin^yl)benzaldehyde. To a solution of 15 mL of N.N<Jim€«hyttormamide in 50 mL of l^-dicWo- 
roethane was added dropwise 10 mL of phosphorus oxychloride at 0»C. The iceteth was removed and the reaction 
mixture was further stirred for 30 min. 4-Phenytmorphoane (16.3 g) was added to the above solution portionwise and 
the reaction mixture was refluxed tor 2 days. Triethylamine (2.5 mL) was added to the above reaction nvxtire and the 
reaction was r^luxed for 2 day. The reaction mixture was poured into icMOkJ IN sodium hydroxide solution (pH = 9 
after mixing) and the resulting mixture was stirred at room temperature for 1 h. The organic layer was separated and 
the aqueous l^er was extracted with 2 x 20 mL of dichkxomethane. The contxned organic layer was washed with brine 
until pH = 7, dried over anhydrous sodium siitate and evaporated. The residue was separated on a silica gel colunm 
eiuting with a solvem mixture of ethyl acetate and haxane to afford 12.95 g (68%) of 

[0110] 3^4-(Morpho«n-4-yl)benzylldenylh2-lndolinone. A reaction nixture of 6.66 g of oxin^ ll.SOgof the4- 
(morpholine-4.yObenzaldehyde. and 5 mL of piperic«ne in 50 mL of ethand was stirred at 90*»C for 5 h. After cooling 
the preapitate was filtered, washed with cold ethand. and dried to yield 1 5.0 g (98%) of the title conpound as a yeOovJ 



5.5. Synthesis of 3-[4-(4-Fonrnylpiperazin-i-yl)benzylidenyl]-2-indolinone (Method B): 

[Oil 1] 4-(4-Fdmriylplperazin.l-yl)benzaldehyde. To a solution of 3.9 mL (30 nwnoles) of N.NKjimethyttorman«de in 
20 mL of 1 .2^ichloroethane was added dropwise 3.0 mL (3.9 mmoles) of phosphorus oxychloride at 0»C. The ice^ 
was removed and the reaction mixture was further stirred for 15 min. 1-Phenytpiperazin (16.0 g, 10 mmoles) was 
addedtoth abwe solution portionwis and the reaction mixture was stinred at 50<>C for 1 h. The reaction nWur^ 
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poured into ice-oold 1 N sodium hydroxide solution and stirred at room temperature for 1 h. The organic layer was sep- 
arated and the aqueous layer was extracted with 2 x 20 mL of ethyl acetate. TTi combined organic layer was washed 
with brine until pH = 7. dried over anhydrous sodium sulfate and evaporated. The residue was separated on a silica gel 
column eluting with a mixture d etM acetate and hexane to affi^ 

[0112] 3-[^4-F=6rmylpiperazir>-1-yl)benzytidenyl]-2-indolinone. A reaction mixture of 133.15 mg of acindole, 
228.3 mg of 4-(piperaziiv1yl)benzaldehyde. and 3 drops of piperidine in 2 mL of ethanol was stirred at 9(r>C for 5 h. 
After cooling, the precipitate was filtered, washed with cold ethanol and dried to yield 1 99.5 mg (65%) of the title com- 
pound a yellow solid. 



5.6. Synthesis of 3-[4-(Piperidin-1-yl)benzyHdenylh2-indolinone (Method B). 

[0113] 4-(Plpertdln-l-yl)benzaldehyde. To a solution of 2^ mL (30 mmoles) of N,hWimethyltonnamide in 10 mL of 
i;2Klichloroethane was added dropwise 2.8 mL (30 mmoles) of phosphoms oxychloride at 0»C. The ice-bath was 
removed and the reaction mixture was stirred for 15 min. 1-Pheny^)iperidine (3.2 mU 20 mmoles) was added to the 
abo^e solution portionwise and the reaction mixture was reftuxed overnight The reaction mixture was poured into ice- 
cold 2N sodium hydroodde solution and stirred at room temperature for 1 h. The a^nic layer was separated arxl the 
aqueous layer ras extracted with 2 x 20 mL of ethyl acetate. The combined organic layer was washed with brine until 
pH = 7, dried over anhydrous sodium siiiate and evaporated. The residue was separated on a silica gel column etuting 
with ethyl acetate and hexane to afford 1 .5 g (40%) of the title oonrYX>und as a wfv^ 

[0114] 3-[4-(Piperidin-1-yl)benzylidenyl]^-indolinone. A reacbon mixUffe of 134.9 mg of oodndole. 226.8 g of 4- 
(pperidine-1 -yl)benzaldehyde. and 3 drops of piperidine in 2 mL of ethanol was stirred at 90»C for 5 h. After cooling, 
the precipitate was filtered, washed with a)W ethanol, and dried to yieW 268.5 m^ 
lowsofid. 



5.7. Synthesis of 3-[2-Chloro4-methoxybenzyUdenyl)-2-lndoUnone. 

[01 1 5] 2-Chloro4Hfnethoxybenzaldehyde. The reaction mixture of 1 .0 g (6.4 mmoles) of 2-cNoro^hydroxybenzal- 
dehyde. 4.4g(32 mmoles)of potassium carbonate, and 1.4 g (9.6 mmoles) of methyl iodide in 10 
formamide was stirred at 70"C for 2 h and poured into ice water. The precipitate was filtered, washed with water, and 
dried at 40-C in vacuum oven ovemigm to yield 750 mg (68%) of the title compound as a ligW 
[01 1 6] 3-[2-chloroN4-methoxy benzy lldenyq-2-lndollnone. The reaction mixture of 487.9 mg (3.7 nvnoles) of own- 
dole, 750 mg (4.3 mmoles) of 2-chlora4-methQxybenzaldehyde and 4 drops of piperidine in 5 mL of ethanol was heated 
to 90»C for 2 h and cooled to room tenperature- The yeltow precpitate was f Itw 
at 40**C in a vacuum oven ovemight to give 680.2 mg (62%) of the title conpound. 

5.8. Synthesis of 3-[(4-Methytthlen-2-yl)methylene^2-jndolinone. 

[01 1 7] A reaction mixture of 1 33.0 mg of o»ndole. 1 51 .2 mg of the 4-methytihiophene-2-carbO)taldehyde, and 3 drops 
of pperidine in 3 mL of ethanol ms stirred at 90*0 for 3 h. After cooling, the precipitate was filtered, washed with cold 
ethanol, and dried to yield 147.3 mg (61%) of the title compound as a yellow solid. 

5.9. Synthesis of 3-[(3-Methytpy^ol-2-yl)methylene^2-lndoii^one. 

[0118] A reaction mixture of 133.0 mg of Qxindoie. 130.9mg ofthe3-methyipyrrole-2-carboxaldehyde, andSdropsof 
P9)eridine in 2 mL of ethanol was stinred at 90°C for 3 h. After cooling, the predpilate was filtered, washed with cold 
ethanol, and dried to yield 150.9 mg (67%) of the title conpound as a yellow solid. 

5.10. Synthesis of 3-[(3,4-[>imethylpyrrol-2-yl)methylene]-2-indolirK}fie 

[0119] 3-[(3.4.Dimethy*5yrTol-2-yl)methylene]-2-indalinone was synthesized as descrbed in J. Heterpcvdic Hh pm 
15:1145-1147(1976). uwwTVf v viwi!, 

[0120] Ethyl 4-methytpynol-3-carboxylate. A solution of 1 1.86 g (0.1 moles) of ethyl crotonate and 19.50 g (0 1 
moles) c# p-toluenesultonylmethylisocyanide in 500 mL of a 2:1 ether/dtmethylsutfoxide was added dropwise into a sus- 
pension of 6.8 g of sodium hydride (60% mineral oil dispension. 0.1 7 moles) in ether at room terrperature. Upon com- 
pletion of addition the reaction mixture was stirred tor 30 min and dilute with 400 mL of water. The aqueous layer was 
extracted ¥/hh 3x100 mL of ether. The combined ether extracts were passed through a column of alumna eluting with 
dichloromethane. The organic solvent was evaporated and the resulting residue was solidHied on standing. The solid 
was washed vnth hexane and dried at 40^C in vacuum oven ovemight to yield 12.38 g (80%) of the titte coopound. 
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[0121] Preparation of 3,4-DiinettiytpyrrDle. To a solution of 23 g (80 mmolos} of sodium dihydrobis (2-fnethQxyeh- 
toxy aluminate) was added dropwise oi a solution of 5 g (34 mmoles) of ethyl 4-methyt)ynol-3-cartxxxylate in 50 mL of 
benzene at room temperature under nitrogen almosphera The reaction mixture was stirred for 18 f). Water (1()0mL) 
was added to the reaction mixture. The organic layer was separated, washed with brine and (tied ot^er anhydrous 
socfium sutfata The sohrem was removed and the reskiue was dtstaied gi^ 

[0122] Preparation of 3,4-Dtmethylpyrrole-2-cart)axaldehyde. To a solution of 0.92 mL (12 mmoles) of 
dimethylfDnnamide in 1 0 mL of 1 ^^ichloroethane was added dropwise 1 .0 mL ( 1 2 mmoles) of phosphonis oxychk>ride 
at O'C. The icfrteth was removed and the reaction mixture was further stored for 30 min. 3.4-Dimethylpyrrole (960.0 
mg. 1 0 mmoles) was added to the atxm solution portionwise and the readian mixture was stirred at SO^'C tor 5 h. The 
reaction mixture was poured into ice-cold 1 N sodium hydroxide solution (pH > 9 after mixing) and the resulting mixture 
was stirred at room tenrperature fori h. The organic layer was separated and ttie aqueous layer was extracted with 
etfvl acetate. The combined organic layer was washed with brine until pH - 7, dried over anhydrous sodium sutiate and 
evaporated. The residue was chromatographed on a saica gel column eluting with a solvemrnixture of ethyl acetate and 
hexane to afford 61 0 mg (50%) of the title conrpound. 

[0123] 3-[(3»4-Oinnettiyipynrol-2-yl)m^lene}-2-indoline. A reaction mixture of 67.0 mg (0.5 nwioles) of oxindole, 
73.0 mg (0.6 mmoles) of the 3.4^melhylpynole-2-cart)oxaldehyde, and 2 drops of pperidine in 2 mL of ethanol was 
stirred at 90«»C for 3 h. After coofing. the predpctate was filtered, washed with cold ethanol. and dried to yield 87.7 iuq 
(37%) of the title conrpound as a yellow solid. 

5.11. Synthesis of 3-[(2ADim0thyl-3-ethoxycarbonylpyrrol-5-yQmethylene]^Hn^ 

[0124] A reaction mixture of 134.0 mg of oxindole. 234.3 mg of the 4-ethaxycaibonyl-3.5Kiimelhylpym)le-2Karbaxal- 
dehyde, and 3 drops of piperidine in 3 mL of ethanol was stirred at 90»C for 3 h. After cooling, the precpitate was f i- 
tered. washed with cold ethanol, and dried to yield 244.6 mg (79%) of the title conrfXHind as a yellow solid. 

5.12. Synthesis of 3-[(2,3-Dlinethytpyrrot^yl)methylene]-2-indollnone 

[0125] A reaction mixture of 134.0 mg of oxindole. 147.8 mg of the 3,5<fimelhylpyrrole-2-cart)axaldehyde. and 3 drops 
of piperidine in 2 mL of ethanol was stirred at 90»C for 3 h. After cooling, the predpi^ 
ethanol, and dried to yield 136.7 mg (57%) of the trtte compound as a yellow sotid. 

5.13. Synthesis of 3-[(2-Methylmercaptothien-5-yl)inethylene]-2-lndoHnone 

[01 26] A reaction mixture of 1 34.0 mg of oxindole. 1 89.9 mg of the 5-methylmercaptotNophene-2-carbaxaldehyde. 
and 3 drops of piperidine in 2 mL of ethanol was stirred at 90-C for 3 h. After cooling, the prec^xtate was ffltered! 
washed with cold ethanol. and dried to yield 246.6 mg (90%) of the tide conpound as a o^ 

5.14. Synthesis of 3-[(2-MethyHhien-&-yl)methylene]-2-lndoUnon6 

[0127] A reaction mixture of 134.0 mg of oxindole. 151 .42 mg of the 5-methylthiophenfr-2-cart)oxaldehyde. and 3 
drops of piperidine in 2 mL of ethanol was stined at 90»C for 3 h. After cooling, the precipi^ washed with 

cold ethanol. and dried to yield 237.8 mg (99%) of the titie conpound as a yellow solid. 

5.15. Synthesis of 3-[(34tothyfthien-2-yl)methylene]-2-indolinone 

[0128] A reaction mixture of 134.0 mg of oxindole. 151.4mgofthe3-methyltf«ophene-2-carbaxaldehyde,and3drops 
of piperidine in 2 mL of ethanol was stined at 90»C for 3 h. After cooling, the predpit^ 
ethanol. and dried to yield 157.8 mg (65%) of the titie compound as a yellow solid. 

5.16. Synthesis of 3-(2,5-Dtm6thoxybenzylldenyl>-2-indollnone 

[0129] 3-(2.5-Dimethoxybenrylidenyl)-2-indolinone is symhesized accordir^ to Method A 

5.17- Synthesis of 3>(2,S<llniethoxybenzylldenyl)-2-indollnone 

[0130] 3-(2,3^imethQxybenzylidenyf)-2-indolinone is synthesized according to Method A 
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5.18. Synthesis of 3-(34)romo-6Hn6thoxybenzyljdeiTyl)-2-4rKM 

[0131] 3-(34)romc>-e-me1hox^ 
5 5.19. Symhesls of 3-[4-(4-t4)utylcarbonyl-piperazirv1-yQbe^ 
[0132] 3W4-t-butylcart)onyl-ppefazin-1-yl)be^ 
5.20. Synthesis of 3-[ffuFBn-2-yl)methyl6ne>2-inclolinone 

10 

10133] 3-I(furan-2-yl)mett^iene]-2Hnctolinone« 
&21. Synthesis of 3*(4^acetamidobenzylidenyD-2-[ndotinone 
15 [0134] 3-(4-acetan»dobenzylWenyO-2-inctolinone is Synth 

5.22. Synthesis of 3-(2-«hlofON4-hydrDxyben2ylidenyl>^-indolinone 
[0135] 3-{2H:hk)rD-44iydraxyt)enzyl« 

20 

5.23. Synthesis of 3-(4-Bromot)enzylidenyt)-2-indo»none 

[0136] 3-(4-Bromobenzyficlenyl)-2-indotinone is synthesized aocordir^ to Method A. 
25 5JZ4. Synthesis of 3^4-Aoetytaminobenzylidenyt)-2-indolinone 

[0137] 3-(4-Acetylaminobenzyfidenyl)-2-indofinone is synthesized accofdlng to Method A. 

5.25. Synthesis of 3-(2-MethoxybenzyHdenyt)-2-lndolinone 

30 

[0138] 3-(2-Methaxyl)enzylid€nyl)-2HndoBnone is synthesized ac^ 

5.26. Synthesis of 3-(4-Dimethylanijnobenzy lidenyl)-i -methyl-2-indo»none 

35 [0139] 3-{4-Dimethylaminobenzylidenyl)-l -methy1-2Hndolinone is synthesized according to Method A. 

5.27. Synthesis of 3-(4-Dimethylaminobenzylidenyl)-2-indollnone 

[0140] 3-(4-Dimethylaminot)enzylidenyO-2Hndo*inone is available from Maytxidge Chemical Co Ud 

40 

5.28. Synthesis of 3-(4-BfDmobenzylidenyl>-1-methy»-2-4ndolinone 

[0141] 3-(4-Bromobenzylidenyl)-l-methyl-2-indolinone is synthesized according to Method A. 
45 5.29. Synthesis of &Chloro-3-(4-dimethylamlnobenzylldenyl)-2-4ndollnone 

[0142] 5-Chloro-3-(4-dirnelhylamrnobenzyliderTyO-2Hrxtolinone is synthesized according to Method A. 

5.30. Synthesis of 3-(4-BrDmobenzyUdenyl)-5-chloro-2-lndollnone 

so 

[0143] 3-(4-Bromot>enzylidenyl)-5K:hloro-2-indotifK)ne is synthesized a^ 

5.31. Synthesis of 3-(4-Diethylaminobenzylidenyl)-2-indoltnone 

55 [0144] 3-(4-Diethylan»nobenzylidenyl)-2-fndolinone is synthesized a^ 
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5.32. Synthesis of 3-H-DI-n-biitylamirK>benzylidenyl^2-lndolin^ 
[01451 3-(4-Dki-butylafTiinobenzylktenyO-2H is synthesized aooording to Method A. 

5 5^ Synthesis of 1-iytethyl^K-(niorpholln-4-y0beiizyli^^ 
[0146] 14^ethy^3^4-{mo^pholin^yl)benzylideny(^2^nd^ 
5.34. Synthesis of &Chlon>^4-(morpholineA^benzylidenyi)-2-inclolinone 

10 

[0147] 5-Chk)ro-3K4-{morphoane-4-yl)t)enzylidenyO-2^ is synthesized accorcfing to ISAethod B. 

&35. Synthesis of 3-(3,4-Dichlorobenzylldenyl>-2-in(lonnone 
15 [0148] 3-(3,4-DichlorDberizy(ldenyO-2Hndolinone is synthesized 

5.36. Synthesis of 3-(2-EthoxyfaenzyUdenyl]-2-jndolinone 

[0149] 3-(2-EthQxybenzyfidenyq-2HndoUnone Is synthesized aoconfing to Method A. 

20 

5.37. Synthesis of 3-(4-RuQrobenzylldenyl)-2-lndollnone 

[0150] 3-(4-Riiorobenzyfideny!)-2-indolinone is synthesized accorcfing to Method A. 
2s 5.38. Synthesis Of 3-[fniien-2-yl)methyleneh2-lndolinone 

[0151 ] 3-[(7hien-2-yOmethytene]-2-indolinone is synthesized according to Method A. 

5.39. Synthesis of 3-(2-Methoxybenzy»denyl)-2-lndoltnone 

30 

[0152] 3-(2-MethQxyt)enzylidenyl>-2-indolinone is synthesized accord^ 

5.40. Synthesis of 3-t2-p^DHtrtf liioromethyl)phenyl)ftiFBn-5-yl]methylene]-2 -Indolinone 

35 [0153] 3^2^3.5-I>iKtr^fIuoromethyi)phenyl)furan-5^^^ nndofinone is synthesized accoiding to Method A. 

5.41. Synthesis of 2,6.DI-(dimethytomino>^,5Hdi-[{indolin-2-one^ylldenyl)met hyqi>henylcyanlde 

[0154] 2.6^>i-(dimethylaIrtno)-3.5^^fl^dotirv2H)ne-3.y1i^^ hylH)henylcyanide is synthesized according to 
40 Method A. 

5.42. Synthesis of 3.[(3K2-cait)oxyethylH-methylpynol-5-yl)^^ Unone 

[01551 3-I(3-{2-cartxKyethy0^rnethylpyrTDl-5-yOn^ linone is synthesized according to Method A. 

45 

5.43. Synthesis of 3-[(3A-Dibronio-5-methylpyrrDl-2-yt)methylene}-2-indolinone 

[0156] 3-[(3>DibronK)-5-methy^iyrrol-2.yl)nriethylene>^ is synthesized accorcfing to Method B. 

so 5.44. Synthesis of 3-[(3,4-Dimethyl-2-forrnylpyrTole-5-yl)rnethylene)-2-lndolinone 

[0157] 3-[(3.4-Dirnethyl-2-*E)miylpynrole-5-yOm^ is synthesized according to Method A. 

^ SAB. Synthesis of 3H[4K2-methoxycart)onylethyl)^methylpynol-6-^^ 

[0158] 3-fl4K2-methQxycartx)nylethyO-3Hnethy^^ol-5-yOnTOl^ K2-indoHnon is synthesized aocording to 
Method A 
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&46. Synthesis of 3-|2'4odofuraI>^yl)methy»ene^2-indolinoffle 

lOlsq 3-[2-loclofurarv5-yOrnethyteneh2-MoG^^ is synthesized acx»rding to Method A. 
5 SA7. Synthesis of 3-[(3*EthoxycartK>nyt-2-methylfuran-5-yl)methylene>2-indolin one 

10160] 3-[(3-Ethoxycartx>nyl-2HnelhylfurBn-5-yl)me^ is synthesized according to Method A. 

5^ Synthesis of 3-[(3-Bromothiene-2-yl)m6thylenet2-indolinone 

10 

[0161] 3-[(3-Bromothiene-2-yOmethytene]-2-indolinone is synthesized according to Method A. 
SA9. Synthesis of 3-[(2-Chlorothiene^i)methyleneh2-indollnone 
IS [0162] 3-I(2-Chiorothiene-5-yOnrieIhylene)-2Hndo«none« 

5^. Synthesis of 3-[(2>Dlmethytfuran^yl)methyieneh2-indoiinone 

[0163] 3-[(2.3-DimethyHiirBn6-yl)methylene]-2Hndolinone is synthesized accofding to M^hod A. 

20 

531. Synthesis of 3-[(5-Nitrothien-2-yl)methyleneh2-indolinone 
[0164] 3-[(5-NitrDthien-2-yOm6thylene]-2Hndofinone is synthesized according to Method A. 
25 5.52. Synthesis of 3-[(2'CarbOQ^ythien^yl)methylene^^-jndolinone 
[0165] 3-[(2-Cait)oxythien-5-yOmethylene]-2Hndolinoneissynthes^ 

533. Synthesis of 3-[(2-Bromothiene-5-yl)mettiyleneh2-indolinone 

30 

[01 66] 3-[(2-Bromothiene-5-yOmethyleneh2-indolinone is synthesized according to Method A. 

534. Synthesis of 3-[(4-Bromothiene-2-yi)melhyleneh2-jndollnone 

35 [0167] 3-[(4-Broniothiene-2-yOmethyleneP2-indolinone is synthesized ac^ 

535. Synthesis of 3-[(2-Siitphonytfuran-5-yl)methyteneh2-4ndoltnone sodium salt 

^ [0168] 3-[(2-Sulphonylfuran-5-yl)rnethylene]-2-indolinone sodium salt is synthesized according to IMethod A. 

536. Synthesis of 3-[(Furan-2-yOmethylene]-2-indoUnone 

[0169] 3-[(Furan-2-yf)methylene]-2-indolinone is synthesized according to Method A. 
45 537, Synthesis of 3-[(2-Methytfuran-5-yl)niethylene]-2-lndollnone 

[0170] 3-[(2-Methyffuran-5-yOmethylene}-2-indolinone is synthesized according to Method A. 

538. Synthesis off 3-[(2-EthyHuran-5-yl)methylene-2-lndolinone 

so 

[0171] 3-[(2-Ethyth^an-5-yOnf>ethylene-2-indolinone is synthesized according to Method A. 

539. Synthesis of 3-[(2-Nltrofiirar>^yl)methyleneJ-2-indollnone 
55 [0172] 3-[(2-Nitrofuran-5-yOmethylene]-2-indoltnone is synthesized 
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5.60. Synthesis off 3-[(5-Broffnofuran-2-y0methytene]-2-4iuM 

[0173] 3-[(5-Bromofurarv2-yOmethylene]-2Hrxk)lirK is synthesizGd according to Method A. 

5.61. Synthesis off 3-[(2-Ethylth^elv5-yl)methylene^2-{ndolinone 
[0174] 3-[(2-EthyftNen-5-yDmethylene>2-indoBnone is synthesized acco^ 

5.62. Synthesis off 3-[(43-Dimethyl-3-ethylpyrroi-2-yl)nfiethyleneh2-iiKM 

[0175] 3-[(4.5-Dimethyi-3-e1hy|pyrrol-2-yOnr)et^^ is synthesized according to Method A. 

5.63. Synthesis off 3-[(5-EthOKycartx)nyl-4«tha)cycartK)nylethyt-3-ethoxy^ ethylpynt>i-2-y0methyl- 
e^e^2-indo^none 

[0176] 3^(5-Ethoxycartx)nyl^^^elhaxycaft)onytethy»^^^ ettiylpyrTOI-2-yOmelhylene]-2-indolinone is 

synthesized according to Method A. 

5.64. Synthesis off 3-[(5<:arboxy-3-ethyl-4-methylpynol-2-yt)methyieneh2<4ndoifa^ 
[0177] 3-[(5-Carlxwy-3-ethy|.4-nwthy^py^^ol-^^ 

5.65. Synthesis of 3-[(3,5-Diiodo^methylpyrroi-2-yl)methytene]-2-indolinone 

25 [0178] 3-[(3>Diiodo-4<nethytpyrrol-2-yOmeIhy»ene]-2-indofi^ is synthesized according to Method A. 

5.66- Synthesis off 3-[(5Chloro-3-methoxycart>onyl-4Hnethoxycarbonylnwthyl|iy^ 
indolinone 

30 [0179] 3^(5-Chlo^o-3-methoxycartx)nyl-4-methaxycartx)nytmerh^^ 
according to Method A: 

5.67. Synthesis off 3-[(3-Acetyl-5-ethoxycartxmyt-4-methylpyrroi)-2-yl)rn6thylene }-2-indolinone 

35 [0180] 34(3-Acetyl-5^ethQxycart)ony»-4.methytpyrrol)-2-yl)rnethy*ene ]-2-indolrnone is synthesized according to 
Method A 

5.68. Synthesis off 3-{[H3^DichloffophenyQpyrrol-2-yl]methylene>-2-indolinone 
40 [0181] 3-ni-(3,5-DichlorophenyDpyrTOl-2-yOrnethylene)-2Hndolin^ 

5.69. Synthesis off 3-[1-(4-Chlorophenyl)pyrrol-2-yl)methytene]-2-indolinone 

[0182] 3-IH4-Chloropheny1)pyrrol-2-yl)n»ethylene]-2Hndolinone is synthesized accorcfing to Method A. 

45 

5.70. Synthesis off 3-[(4-Ethoxycart>onyl-3-niethyl)pyrrol-2-yl)inethylene]-2-indolinone 

[0183] 3-[(4-Ethoxycart)onyl-3-methyl)pyrrol-2-yl)methyleneJ-2-i is synthesized according to Method A. 

so 5.71. Synthesis off 3*[(1-IMethylpyrrol-2-yi)methylene]-2-lndollnone 

[0184] 3-[(1-Methylpyrrol-2.y))methylene]-2-indolinone is synthesized according to Method A 
55 wie]^2]nl^^ S'K^thoxycartoonyl.^^oxycartKmylethyM-et^ methylpynol.2-yl)methy»" 

[0185] 3K(5-EthaKycartX)nyl-3-ethoxycart)onylethyl-4-ethQxyicart)^ methylpyrro»-2-yOmethy(en ^2•^ndolinone is 
synthesized according to Method A 
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5.73. Synthesis of 3-[4-(PyrrDlid ln-1 -yObenzylklenyl]-2-ind linone 
[0186] 3-[4KPyrroiain-1-yObenzylklenyO-2^ndolin^ is synthesized according to Method A. 
5 5.74. Synthesis of 3-K5-Methyitmidazol-2-yl)methytene]-2-indoUnone 

[0187] 3^(5^ethytimidazol-2-yOmethylene]-2-indolinone is synthesized according to IWIethod A. 

5.75. Synthesis Of 3-[(54lethylthiazol-2-yl)nnethylene]-2-4ndollnone 

10 

[0188] 3^(5-Methylthiazol-2-yl)n*ethylene]-2^nddinoneissynm 

5.76. Synthesis of 3-[(3-Methyi|iyrazDl-5-yl)niethylene]-24ndoll^ 
IS [0189] 3-[(34^ethyipyrBzol-5-yOmrthylene]-2-indolinonei^ 

5.77. Synthesis Of 3-[(tmida2Dl-4-yl)methyiene]-2-4ndollnone 
[0190] 3-[(lmkiazol-4-yOrnethyleneh2-cndolinone is synthesized acco^ 

20 

5.78. Synthesis of 3-[(4^hloropyFazol^yf)methylene]-2-lndolinone 

[0191] 3-[(4-ChloropyfBzol-3-yOmethylene]-2Hndolinone is synthesized according to Method A. 
25 5.79. Synthesis of 3-[(4-Biomo-l-(4-chlorobenzyf)pyiBzol-5-yl)methylene}-2-Mo linone 

[0192] 3-[(4'BrDmo-1 -(4-chlorobenzyOpyrazol^yf)methyleneh2Hndolinone is synthesized according to Method A. 
5^. Synthesis of 3-[(4^hioro-1-methylpyrazol-3-yt)methylene]-2-indoiinone 

30 

[0193] 3-[(4.Chtoro-1-methytpyrazoi-3-yDme!hylene]-2HndoBn^ is synthesized according to Method A. 
5-81. Synthesis of 3-[(4-Ethyl-a,5^Jiniethylpyirol.2-yl)niethyleneJ-2^ndollno^ 
35 [0194] 3-[(4.ElhyI-3,5^im€thylpynol-2-yOmethyleneh2-indofinoneiss^ 
5-82. Synthesis of S-[(5-EthylpyrTOl-2-yl)methyiene]-2-indolinone 
[0195] 3-((5-Ethylpynol-2-yl)methyleneh2-indolinone is synthesized accorcfing to Method B, 

40 

5^. Synthesis of 3-[3,5-DimethyMKpropen-2.yDpyrfol-2-yl)methylene>2^ndo^ 

[0196] 3-[3.5-Dirnetry»-4Kpropen-2-yOpyrrol-2-yOmethylene}-2-^ is synthesized according to Method B. 
46 SM, Synthesis of 5,6-Dtmethoxyl-3-[2,3-dtmethoxylk>enzylldenyl]-2-lndoilnone 

[0197] 5.6-Dimethaxy»-342.3<Jimelhaxyft)enzytidenyll-2-indolinone is synthesized according to Method A. 
5-85. Synthesis of 3-[2A6-'nimethoxybenzylldenyt]-2-indollnone 

so 

[0198] 3-[2,4,6-Trime»ha)cyt)enzylidenyf|-2-indolinone is synthesized according to Method A. 
5.86. Synthesis of 5-Chloro-3-[(pyrrol-2-yl)methyleneh2-indolinone 
55 [0199] 5-Chloro-3-[(pym)l-2-yOmethyleneh2-indolinoneissynthes^ 
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&87. Synthesis of 5-Chloro^[(3Hn6thytpyml-2-yl)mettiylem^ 

[0200] 5-Chlo(O-3-[(3-fnetMpyrTOl-2-y0methyl is synthesized according to Method A. 

5 5^ Synthesis of 3-(4-isopropylK)enzylidenyl>-2-indolinone 

[0201] 3-(4-isGpropyt>enzylidenyO-2-indolinone is available from Mayt)ndge Chemical Co. Ltd. 
5^. Synthesis of 5-Chioro^[(3^methylpyrrol-2-yf)nfi^^ 

10 

[0202] 5-Chkxo-34(3.&<Jimethy^pym>l-2-yf)meth^^ is synthesized aocoidtng to Method A. 

5.90. Synthesis of 3-[(pynDl^-yl)methylene]-2-lndolinone 

IS [0203] 3-[(pym>l-2-yOmethylene]-2-fndolinone is available from MaybhdQe Cherncal Co Ud. 

5.91. Synthesis of 5-Chloro^[(indoka^rnethyleneh2-indoUnone 
[0204] 5-Chloro-3^(indol-3-yl)melhylene]-2Hnddrnoneissynlhe^ 

20 

5.92. Synthesis of 5^loro^[(thien-2-yOniethylene}-2-bKtoUnone 

[02(B] 5-ChlorD-3-[{thien-2-yOmethylene]-2Hndolinone is synthesized according to Method A. 
25 5.93. Synthesis of 5^loro^[(3-methytthierv-2-yt)methylene]-2-lndoUnone 

[0206] 5-ChlorD-3-[(3-nr)ethytthien-2-yi)methylene]-2Hndolinon^ is synthesized according to Method A. 
534, Synthesis of 5^loro-a-[(5-methytthien-2-yt)methylene]-2-lndoDnone 

30 

[0207] 5-Chloro-3-[(5fl)elhylthien-2-yf)fnethylene)-2-indolinone is synthesized according to Method A. 

5.95. Synthesis of 5-ChlonK3-[(5-ethyfthlen-2-yl)methyleneh2-indolinone 

35 [0208] 5-Chloro-3-[(5-ethytthien-2-yl)methylene]-2-indolinone is synthesized according to Method A. 

5.96. Synthesis of &Chloro-a-[(S-methytnriercaptothien-2-yl)rnethylen^ 
[0209] 5-Chk>rD-3-[(5Hnethrtmercaptothien-2-yOmethytene^^^^ 

40 

5.97. Synthesis of &«hlon>-3-[0midazol-2-yl)methytene]-2-indoUnone 

[0210] 5-Chloro-3-[(imidazol-2-yl)methylene)-2-irxWinone is synthesized according to Method A. 
45 5.98. Synthesis of 3-t2,4-Dlmethoxy-6-methylbenzylidenyl}-2-indollnone 

[0211] 3-[2.4-Dimethaxy-6-methytoenzyfidenyl)-2-indolinone Is synthesized according to Method A. 
5-99. Synthesis of 5^Nltro^[{pyno»-2-yl)methyleneh2-lndollnone 

50 

[0212] 5-Nitro-3-[(pyrrol-2-yl)methylene]-2-indolinone is synthesized according to Method A. 
5.100. Synthesis of 3-[(3-IMethylpyiTOl-2-yqnriethylene]-5-nltro-2-indolinoTO 
55 [021 3] 3-[(3-Methylpyrrol-2-yl)methylene]-5^rtro-2-indolinone is synthesized accortf ng to Method A 
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5.101. Synthesis of 3-[(3,54)imemyl|vnDl-2-yl)nrie^^ 

[0214] 3-[(3»5-Dimethy|pyrrol-2irOni^ 
5 5.1 02. Synthesis of H0ndol-3^methyleneh5-nftro-2-lndoli^^ 
[02151 3-[(lndol-3-yl)metfvtene]-5-nHro-24nck)linoneK 

5.103. Synthesis of 5-Nitio-3-[(lhierv-2-yi)niethyteneh24ndolinone 

10 

[0216] 5-Nitro^4(thierv2-yl)mettvieneJ-2-in« 

5.104. Synthesis of 3-[(34lethytthiefv2-7l)methyieneh5-nitR>-2-lnM 
IS [0217] 3-[{3-MettiyltNen-2-yQmethylen6h5-nrtiD-2-b^^ 

5.105. Synthesis of 3-[(54llethylthierv2-yl)inethylene]-5-nitio-2-4ndoli^^ 

[0218] 3-((5-MethyftNen-2-yOmethylene]-5HrtfO-2-bid^ is synthesized according to Method A. 

20 

5.106. Synthesis of 3-[(5-Ethylthien-2-yl)methylene^5^itro-2-indollnone 
[0219] 3-[(5-EthyftWen-2-yOmethytene>5^nitiD-2-indofinon 

25 5.107. Synthesis of 3-[(5-Methytmercaptothien-2-yl)methylene>5^itro-2-indoiinone 
[0220] 3-[(5-Methylmercaptolhien-2-yOrnethylenel-5-nft^ 

5.108. Synthesis of 3-[(lmida20l-2-yl)m^»eneh54iitn>-2*indolinone 

30 

[0221] 3-[(lmidazol-2-yDmelhyleneh5^iitro-2-in^ 

5.109. Synthesis of 3-[(Oxazol-2-yl)methylene>2-in(k>linone 
35 [0222] 3-I(Cto(azol-2-yl)mett^rtene]-2-indolinone is synthesis 

5.1 10. Synthesis of 3-[(Oxazol-4-yl)methyteneh2-indolinone 

[0223] 3-[(Cto(a2ol^yOrneths^eneh2sndolinone is synthesized acxxMdingt^ 

40 

5.1 1 1 . Synthesis of 3-[(OxazDl-5-yl)methyleneh2-indolinone 
[0224] 3-[{Ctocazol-5-yl)methyleneI-2-indolinOTe is synt^ 

45 5.1 12. Synthesis of 3-[rndazDl-2-yl)methylene]-2^ndolinone 

[0225] 3-[{Thiazol-2-yl)methylenel-2-indolinone is synthesized according to IMethod A. 

5.113. Synthesis off 3-[(ThiazDl-4-yl)methylene]-2-4ndonnone 

so 

[0226] 3-[frhiazol^yl)methyrlenel-2Hndolinone is synthesized according to Method A. 

5.114. Synthesis off 3-[(Thiazol-5-yl)methylene]-2-indolinone 

55 [0227] 3-I(7hiazol-5-y1)methylene]-2-indolirione is synthesized accort^ 
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5.115. Synthesis of 3-[0nnidozDl-2-yl)methylene]-2-indollnone 
[0228] Z-l(Mda2o\-2'yfpne»ffieney2H^ is synthesized according to Method A. 
5 5.116. Synthesis of a-[(Pyrazo»-3-yOmethyleneh2-indolinone 

[0229] 3-[(Pyrazol-3-yOmethylene]-2-indolinone is synthesized accord^ 

5.117. Synthesis of 3-[(Pyrazol^y0^lethyle^e^2-indolinone 

10 

[0230] 3-[(Pyrazol-4irl)methylenep24ndo«none is synthesized according to 

5.118. Synthesis of 3-[(lsoxazDl-3-yl)methylene}-2-indolinone 
IS [0231] 3-[{lscD(azo»-^methylene]-2-«lolffw 

5.119. Synthesis of 3-[(lsoxazol^l)methylene]-2-lndoiinone 

[0232] 3-[(lsaxazoM-yOmethytene]-2Hndoiinone is synthesized accord!^ 

20 

5.120. Synthesis of 3-[(ISGxazol-5-yl)methyiene>2-lndollnone 

[0233] 3-[(lsoKazol-5-yOmethylene]-2-indolinone is synthesized according to IMethod A. 
25 5.121 . Synthesis off 3-[(lsothiazol-^yl)methylene]-2-indolinone 

[0234] 3.[(lsothiazol-3-yOmethylene}-2-indolinone is synthesized accort 

5.122. Synthesis off 3-[(lsothiazol-4-yl)methyleneP2-indolinone 

30 

[02351 3-[(lsothiazo»-4-yOmethyienel-2-indolinone is synthesized according to Method A. 

5.123. Synthesis of 3-[(lsothiazol-5-yl)methylene}-2-jndolinone 

35 [0236] 3-[(lsothiazol-5-yOmelhyleneJ-2-indolinone is synthesized accordi^ 

5.124. Synthesis of 3-[(1^^Triazoi^yl)methyleneh2-indolinone 

[0237] 3-[(1 ,2>Triazol^-yl)methyteneJ-2-indolinone is synthesized according to Method A. 

40 

5.125. Synthesis off 3-[(13^7?iladia2Oi-2-y0methylenel-2-indolinone 

[0238] 3-[(1 .3.4-Thiadiazol-2-yl)niethylene]-2-indolinone is synthesized according to Method A. 
45 5.126. Synthesis of 3-[(5-Phenyl-l ,2/>-oxadiazol-3"yl)methyleneh2^ndollnone 

[0239] 3-[(5-Phenyl-l.2,4Kaadiazol-3-yOmelhylene)-2-indoiinone is synthesized acconiing to Method A. 

5.127. Synthesis of 3-[(3-Phenyi-1^A^ixadiazol-5-yl)methyleneh2-lndollnone 

so 

[0240] 3-[(3-Phenyl-l ,2.4-axadiazol-5-yOmethylene]-2-indolinone is synthesized acconiing to Method A. 

5.128. Synthesis off 3-[(3'Phenyl-1^^xadtazoM-yl)n1ethylene^2-indolino^e 
55 [0241] 3-[(3-Phenyl-1.2.5K>xadiazol-4-yOmethyiene].2-indolinonei^ 
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6. EXAMPLES: In Vitfo RTK Assays 

[0242] The lollowngOTMto assays nray be used to det^ the level of activity and effect of the drfferem co^ 
poundsofthepreseminventkmononeormoreoftheirrKs. SM along the same lines for 

any tyrosine Idnase using technkiues well known in trie art 

6.1. Enzyme Unked lmmunosort)ent Assay (EUSA) 

[0243] Enzyme finked immmosort)em assays (ELISA) may l)e used to detect and measur 

kinase activity. The EUSA may l)e conducted according to known protocols which are descri>ed ia for exanple, VWIer. 

et a/., 1980, "Enzyme-Linked lmmunosort>ent Assay," In: Manual of Cfinicaf Immunology, 2d ed„ edrted by Rose and 

Friedman, pp 35^71 Am. Soc. Of Miaobiotogy, Washington, O.C. 

[0244] The (fisctesed protocol may be adapted for determining activity with respert 

the preferred protocols for conducting the EUSA experiments for specif k: RTKs is provided below. Adaptatfon of these 
protocols for determining a corrpound-s activity tor other members of the FTTH tanily, as well as norweceptor tyrosine 
kinases, arewittiin tfie scope of those in the art 

6.1.1. FLK-1 EUSA 

[0245] An EUSA assay was conducted to measure the kinase activity Of the FLK-1 receptor and more 

inhibitton or activation of protein tyrosine kinase activity on the FLK-1 receptor. SpedfKally, the foUowing assay was 

conducted to measure kinase activity of the FLK-1 receptor in FLK-1/NIH3T3 cells. 

Materials Ana Mothods, 

[0246] Materials, The folkiwing reagents and sifiplies were used: 

a. Coming 96-well EUSA plates (Coming Catatog No. 25805-96); 

b. Cappel goat anti-rabbit IgG (catatog no. 55641); 

c. PBS (Gbco Catalog No. 450-1300EB); 

d. TBSW Buffer (50 mM Tris (pH 7.2), 150 mM NaC\ and 0.1% Tween-20); 

e. Ettianolamine stock (10% ethanolamtne (pH 7.0), stored at 4«C): 

f. HNTG buffer (20mM HEPES buffer (pH 7.5). ISOmM NaO. 0.2%'Triton X-100. and 10%olyceron- 

g. EDTA (0.5 M (pH 7.0) as a 100X stock); 

h. Socfiumortho vanadate (0.5 Mas a 100X stock); 

i. Sodium pyro phosphate (0.2M as a 100X stock); 

j. NUNC 96 well V bottom polypropylene plates (Applied Scientific Catatog No. AS-72092) 

k. NIH3T3 C7#3 Cells (FLK-1 expressing cells); 

I. DMEM witfi IX Ngti glucose L Glutamine (catatog No. 1 1965-050); 

m. FBS, Gibco (catatog no. 16000^); 

n. L^tutamine. Qtoco (catatog na 25030^16); 

a VEGF. PeproTech, Inc. (catatog no 100-20) (kept as 1 jig^OO nl stock in Milli-Q dHgO and stored at -20»C- 
p. Affinity purified anti-FLK-1 antiserum. Enzymology Lab. Sugen, Inc.; 

q. UB40 monoctonal antt)ody specific for phosphotyrosine. Enzymology Lab, Sugen. Inc. (see, Fendlev et at 
^990. Cancer Research SSl'ASSO-'iSSa): 

r. EIA grade Goat anti-mouse IgG-POD (BtoRad catatog no. 172-1011); 

s. 2,2-azin(>*>is(3-etfTytoenz-thiazoline^-8uttonic acid (ABTS) solutton'(100mM citrto acto (anhydrous) 250 mM 
Na2HP04 (pH 4.0). 0.5 mgMH ABTS (Si^ catatog no. A-1888)). sotutton shouU be stored in dark at 4X until 
ready for use; 

t. H2O2 (30% solution) (Rsher catatog no. H325); 

U.ABTS/H2O2 (15ml ABTS solution. 2 Ml HjOa) prepared 5 minutes before use and left at room tenp 
V. 05 M HCI stock in HgO; 

w. dimetfiyteuMoxide (100%) (Sigma Catatog No. 0^18); and 
y Trypsin-EDTA (Gtoco BRL Catalog hto. 25200-049). 

[0247] Protocol. Ih toOowing protocol was used for conducting the assay: 

1 Coat Corning 96H«reO etisa plates with 1 .Ong per well Cappel Anti^abbit IgG antixxly in 0.1 M NajCOa pH 9.6. 
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Bnng final volume to 1 SO Ml per weO. Coat plates ovemigM at 4«C. Pimes 
at4»C. 

2. Grow cells in Growth mecBa(DMEM. supplemental witti 2.0mM L-dutamine. 1 0% FBS) in suitable culture (fishes 
until confluent at ST^'C. 5% CO2. 

3. Harvest cells trypsinization and seed in Conning 25850 polystyrene 96-well roundbottom cell plates. 25.000 
cells/well in 200mI of growth media. 

4. Qmt ceUs at least one day at src. 5% COg. 

5. }Nash cells with D-PBS 1)C 

6. Add 200MlAtfeII of starvation media PMEM. 2.0mM Kalutamine, 0.1% FBS). Incubate oiremight at 37»C 5% 
CPa. 

7. Dilute Compounds/Extracts 120 in polypropylene 96 weU plates using starvation media. DUute dimettylsulfawde 
1 20 lor use in control weOs. 

8. Rernove starvation meda from 96 well cen culture plates and add 162 Ml of fre^ 

9. Add 18mI of 120 dButed Compound/Extract dilution (from step 7) to each well plus the 1 20 dimethylsulfaade 
di!utk)n to the control ¥wlls (W-VEGH. for afinal dilution of 1 200 a^ 

%. Incubate the plate at 3r>C. 5% confer two hours. 

10. Renrwe unbound antibody from EUSA plates ly inverting plate to re^ 

0.5% ethanolamine, pH 7.0. Rat the plate on a paper towel to remove excess Gquid and bubbles. 

1 1 . Block plates with TBSW + 0.5% Ethanolamine, pH 7.0. 1 50 mI per well. Incubate plate tNrty ninutes while shak- 
ing on a microtiter plate shaker. 

12. Wash plate 3 times as descrbed in step 10. 

13. Add 0.5|ig^vell affinity purified anti-FLU-1 polyck>na] rabbit antiserum. Bring final volume to ISOpUwell with 
TBSW + 0.5% ethanolamine pH 7.0. Incubate plate ior thirty rnmtes wNle shaking. 

14. Add 180 starvatwn medium to the ceDs and stimulate cells with 20^1^ 

500 ng/ml VEGF (resulting in a final concentration of 1 .OmM sodium ortho vanadate and 50ng/hil VEGF per weO) 
for eight minutes at 3rC. 5% CO^. Ne^tive control wells receive only starvatnn medium. 

1 5. After eight minutes, media shouU be removed from the cells and washed one time with SOOpl^vea PBS. 

16. Lyse ceUs in 150|ilAveII HNTG whOe shaking at room temperature tor five minutes. HHTO formutetion includes 
sodium ortho vanadate, sodium pyro phosphate and EDTA. 

1 7. W^ ELISA plate three times as descrft>ed in step 10. 

18. Transfer cell lysates from the ceU plate to elisa plate and incubate while shaking for two hours. To transfer cell 
lysate pipette up and down while saapping the wells. 

19. Wash plate three tnr>es as described in step 10. 

20. Incubate ELISA plate with 0.02ngA»vell UB40 in TBSW + 05% ethanolamine. Bring final volume to ISOiUAvell 
Incubate while shaking for 30 minutes. 

21. W^h plate three tinnes as described in step 10. 

22. Inotete ELISA plate with 1 :10.000 diluted ElA grade goat anti-mouse IgG conjugated horseradish peroxkiase 
in TBSW + 0.5% ethanolamine. pH 7.0. Bring final volume to ISOnlMeli. Incubate while shaking tor thirty mirutes 

23. Wash plate as described in step 10. 

24. Add 1 00 nl of ABTS/H2O2 solutkx) to weU. Incubate ten minutes wfi\e shaking. 

25. Add 100 Ml of 02 M HCI for 0.1 M HQ final to stop the cotor development reaction. Shake 1 minute at room 
temperature. Remove biisbles with sfow streak of air and read the EUSA plate in an EUSA plate reader at 410 nm. 

6.1.2. HER-2EUSA 

[0248] Assay 1 : EGF Receptor-HER2 Chimeric Receptor Assay In Whole Cells. HER2 kinase activity in whole 
EGFR-NIH3T3 cells was nneasured as described bekyw: 

[0249] Materials and Reagents. The toitowing materials and reag^ were used to conduct the assay: 

a. EGF: stock concentratk)n= 16.5 ILM; EGF 201. TDYOBO. Co.. Ltd. Japan. 

b. 05-101 (UBI) (a monoclonal antibody recognizing an EGFR extiaceOular domain). 

c. Anti-phosphotyrosine antibody (anti-Ptyr) (polyctonal)(see, Fendley. etal., supra), 

d. Detection anttoody: Goat anti-rabbit IgG horse radish peroxidase corijugate, TAGO, Inc Buriinoame CA. 

e. TBSTbuffer: ' 
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Tris-HQ. pH 7.2 


50 mM 


NaCI 


150 mM 


Triton X-100 


0.1 



10 ff.HNTG5X stock: 



HEPES 


0.1 M 


NaO 


0.75 M 


Gtycerol 


50% 


Triton X-100 


1.0% 



20 

g.ABTS Stock: 



Citric Add 


100 mM 


Na2HP04 


250 mM 


HCI.conc. 


0.5 pM 


ABTS* 


O.SmgM 



• (2^ -azinobis(3^ttiyl- 
tienzthiazoinesuttonic 
add)). Keep solution in 
dark at 4^ until use. 



h. Stock reagents of: 

EDTA 100 mM pH 7.0 
^ Na3VO4 0.5M 

Na4(P2O7)0.2M 

[0250] PrtK»efi//B. The Wkiwing protocol vras used: 

« A.Pre-coatELISAPIate 

[0251] 

1 . Coat ELISA plates (Coming. 96 well. Cat. #25805-96) with 05-1 01 antitx)dy at 0.5 g per weD in PBS 100 ul final 
so volumeAMrefl. and store overnight at 4*»C. Coated plates are good tor ip to 10 days when stored at 4«C. 

2. On day of use. remove coating buffer and replace with 100 mJ blocking buff^ Dry 
Milk in PBS). Incubate the plate, shaking, at room temperature (about 23*»C to 25'C) lor 30 minutes. Just prior to 
use, remove bk)cking buffer and vrash plate 4 times with TBST buffer. 



30 



EP0934g31 A2 

B. Sw^ng Otfig 
[0252] 

1 . An NIH3T3 cell line overei^essing a chimeric f eoeptor containing the EGFR extraceUular domain and extracel- 
lular HER2 kinase domain can be used tor this assay. 

2. Choose dishes having 80-90% confluence for the experiment. Trypsinize cells and stop reaction by adcfing 1 0% 
fetal bovine senmi Suspend cells in DMEM medium (10% CS DMEM mecfium) and centrifuge once at 1 500 rpm. 
at room temperature for 5 minutes. 

3. Resuspend cells in seeding medium (DMEM, 0.S% bovine serum) , and count the cells using trypan blue. Via- 
bility above 90% is acceptable. Seed cells in DMEM medium (0^ bovine serum) at a density of 10.000 cells per 
wefl, 100 111 per weO, in a 96 weUmicrotiterplata Incubate seeded cells in 5% CO2 at 3r»C for about 40 hours. 

C. Assay Procedures 
[0253] 

1. Check seeded cells for contamination using an inverted microsoopa Dilute drug stoc^ 1:10 
in DMEM medium, then tfansfer 5 1 to a TBST well for a final drug dilution of 1200 a^ DMSO conoentratfon 
of 1%. Control wells receive DMSOatona Incubate in 5% COg at 37«»C for two hours. 

2. Prepare EGF ligand: (filute stock EGF in DMEM so that i#x)n transfer of 10 mI dilute EOF (1 :12 ifilutfon), 100 nM 
final concentration is attained 

3. Prepare fresh HNTG* sufficient for 1 00 |tl per well; and place on ice. 



HNTTQ* (10 rrt): 


HMTG stock 


ZOni 


milli-Q H2O 


7.3 tri 


EDTA^IOOmM. pH 7.0 


0.5 n^ 


Na3V04. 0.5 M 


0.1ml 


(^(PzO;). 0.2 M 


0.1 ml 



4. Afterl20 minutes inatetion with dnjg. add prepared SGF Bgand to cells. 10 mI per wefl. to a fral concentration 
of 100 nM. Control wells receive DMEM atone. Incubate, shaking, at room tenperature. tor 5 minutes. 

5. Remove dojg, EGF. and DMEM. W^sh cells twice with PBS. Transfer HffTG* to celts. 100 fil per well. Place on 
ice tor 5 minutes. Meanwhile, remove btocking buffer from other EUSA plate and wash with TEST as described 
atx)ve. 

6. With a pipette tip securely fitted to a microppettor. scrape cells from plate and homogenize cell material by 
repeatedly aspirating and dispensing the HNTG* lysis buffer. Transfer lysate to a coated, btocked. and washed 
ELISA plate. Incubate shaking at room tenperature tor one hour. 

7. Remove lysate and wash 4 times with TBST Transfer freshly diluted anti-Ptyr antibody to EUSA plate at 1 00 jil 
per well. Incubate shaking at room tenperature for 30 minutes in the presence of the anti-Ptyr antiserum (1 3000 
dilution in TBST). 

8. Remove the anti-Ptyr antibody and wash 4 times with TBST Transfer the freshly dSuted TAQO anti-rabbit IgG 
antibody to the ELISA plate at 1 00 mI per well. Incubate shaking at room temperature tor 30 nvnutes (anti-rabbit kiG 
antibody: 1:3000dilutton in TBST). 

9. Remove TAGOdetectton antibody and wash 4 times with TBST. Transfer solution 
to ELISA plate. 100 jil per well. Incubate shaking at room tenperature tor 20 minutes. (ABTS^O^ solutton- 1 0 iil 
30%H2O2in10mlABTSstock). ' *^ 

10. Stop reactton by adding 50 pi 5N H2SO4 (optional), and determine O.D. at 410 nm. 

1 1 . The maximal phosphotyrosine si^i is determined by subtracting the value of the negative controls from the 
positive controls. The percent inhtoition of phosphotyrosine content for extract-containing wells is then calculated 
after subtractton of th negative oontrols. 



31 



EP0934931A2 

[0254] Assay2:HER-2.BT474EUSA.Ase(X)ndassaymaybecondurtedto cell HER2 activity. Such 

assay may be conducted as follows: 

[0255] Matehais And Reagents. The foUowing materials and reagents were used: 

a. BT-474 (ATCC HBT20), a human breast tumor cell line which expresses high levels of HER2 kinase. 

b. Growth media conprising RPMI + 10% FBS + GMS-G (Giboo s^splement) + glutanvne tor use m {Rowing BT- 
474 in an incubator with 5% CO^ at src. 

c. A monoclonal anti*HER2 antftxxly 

d. D-PBS: 



KH2HP04 


0.20 g/l 10 (GIBCO.310-4190AJ) 


K2HPO4 


2.16 g/l 


KQ 


0.20 g/l 


NaQ 


8.00 g/l (pH 7J2) 



e. Blocking Buffer: TEST plus 5% Milk (Carnatton Instant Non-ftrt Dry MSIO. 
ITBSTbuHer: 



Tris-HCI 


50 mM 


NaCI 


150 mM (pH 7.2, HCI10N) 


Triton X-100 


0.1% 



wherein stock solution of TES (10X) is prepared, and Triton X-100 is added to the buffer during dilutton 
g.HrJTG buffer (5x): ^ 



HEPES 


0.1 M 


NaCI 


750 mM (pH 7.2 (HQ. 1 N) 


Gtycero) 


50% 


Triton X-100 


1.0% 



Stock solution (5x) is prepared and kept in 4*>C. 

h. EDTA-HQ: 0.5 M pH 7.0 (10 N HQ) as 500X stock. 

i. Na3V04: 0.5 M as 100X stock is kept at -80°C as atiquots. 
i Na4(P207): 0.2 M as ICX)X stock. 

k. Polydonal antiserum anti-phosphotyrostne. 

I. Goat anti-rabbit IgG. horseradish peroxidase (POD) conjugate (detection antibody), Tago (Cat No. 4520- Lot No 
1802): Tago, Inc., Buriingame. CA. 
m. ABTS solutkKi: 



Citrk;acid 


100 mM 


Na2HP04 


250mM(pH4.0. 1 NHCI) 


ABTS 


0.5mg/ml 
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wherein ABTS is 2^'-azjnobis(3-ethyt>efizthiazolin suHbnic acid). For this assay, the ABTS solution should be 
kept in the dark at 4*>C. The solution shouU be discarded when It turns green, 
n. Hydrogen pensdde: 30% solutk>n is kept in dark and 4X. 

[0256] Procedure, All the foUowing steps are at room tenperature and asepdcaSy, unless stated otheiwise. AH ELISA 
plate washing is by rinsing with distilled water three times and once with TBST. 

A. Cen§gffifinq 
[0257] 

1 . Grow BT474 cells in tissue culture cfishes (Coming 25020-100) to 80-90% confluence and collect using Trypsin- 
EDTA(0.25%, QIBCO). 

2. Resuspend the cells in fresh medium and transfer to 96-weIl tissue culture plates (Coming, 25806-96) at about 
25.000-50,000 ceOsAwell (100 ^l^veO). Incubate the cells in 5% CO2 at 37»C orarnight 

B. EMSA Ptatg Coating mH PtocWng 

[0258] 

1 . Coat the ELISA plate (Coming 2580&«) with anti HER2 antibody at 0.5 »ig^ell in 150 PBS ovemij^rt at 4»C, 
and seal with parafitm. The antitxxly coated plates can be used to 2 weeks, when stored at 4"C. 

2. On the day of use. remove the coating solution, replace with 200 jil of Blocking Buffer, shake the plate, and then 
remove the bkxidngkxiffer and wash the plate just before adding lysate. 

C. Assay Procedures 
[0259] 

1 . TBST the drugs in serunvfree condition. Before adding dmgs. the oU media is replaced with senim-free RPMI 
(90MlAwelO 

2. Dilute drug stock fin 100% DMSO) 1 :1 0 with RPMI, and transfer 10 plAitfeO of tNs solution to the ceOs to acNera 
a final drug DMSO concentration at 1%. Incubate the ceOs in 5% CO^ at ZT'C. 

3. Prepare fresh cell lysis buffer (HNTG*) 



SxHNTG 


2n^ 


EDTA 


0.2 


Na3V04 


0.1 ml 


Na4P207 


0. 1 ml 




7.3 ml 



4. After drug preincubation ftar two hours remove all the solution from the plate, transfer HNTG* (100 ul/Well) to the 
cells, and shake tor 10 minutes. 

5. Use a 12-channel pipette to scrape the cells from the plate, and homogenize the lysate by repeal aspiration and 
dispensing. Transfer aO the lysate to the ELISA plate and shake for 1 hour. 

6. Remove the lysate, wash the piate, add anti-pTyr (15.000 with TBST) 100 ^lAivel). and shake frK 30 minutes. 

7. Remove anti-pTyr, wash the plate, add goat anti-rabbit IgG cor^jugated anttxxly (1 :5.000 with TBST) 100 ul^veU 
ana shake for 30 minutes. 

8. Renrxve anti-rabbit IgG antftxxJy. wash the plate, and add fresh ABTS/HgOg (1 .2 HgOg to 10 irt ABTS) 100 
lAwell to the plate to start cotor devefopment which usually takes 20 minutes. 

9. Measure OD 410 nM, Dynatec MR5000. 
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6.1^ PDGF-R EUSA 

[0260] All ceflcuftiJremecfia.olutamine. and fetal bo^ 

Island. NY) unless otherwise specified. All cells were yown in a humid atmosphere of 90-95% air and 5-10% CO2 at 
37»C. All cell lines were routinely subcuttured twice a week and were negative for mycoplasma as detemvned the 
Mycotect method [Gbco). 

[0261] For EUSA assays, celte (U1242. obtained from Joseph Schlessinger. NYU) were grown to 80-90% confluency 
in growth medium (MEM with 10% FBS. NEAA. 1 mM NaPyr and 2 mM GLN) and seeded in 9&well tissue culture 
plates in 0.5% serum at 25.000 to 30.000 cells per weO. After ovennight incubation in 0.5% serunHX>ntaining medium. 
ceUs were changed to serurn-free medium and treated with test compound for 2 hr in a 5% CX^ 37^0 incttator. Cells 
were then stinulated with ligand tor 5-10 minute followed by lysis with HNTO (20 mM Hepes. 150 Naa. 10% glyc- 
erol. 5 mM EDTA, 5 mM Na3VD4. 0.2% Triton X-100, and 2 mM NaPyr). CeO lysates (0.5 mgAivell in PBS) were trans- 
ferred to EUSA plates previously coated with receptor-specHicantbody and which had been btocked with 5% mUk 
TEST (50 mM Tris-Ha pH 7.2. 150 mM NaO and 0.1% Triton X-100) at room tenrperature for 30 min. Lysates were 
inoAated with shaking for 1 hour at room temperature. The plates were washed with 7BST four times and then incu- 
bated with polycfonal anti-phosphotyrosine antibody at room tenperature for 30 nriinutes. Excess anti^^ 
antibody was renioved by rinsing the plate with TBST four tinies. Qoat ant^ 
plate for 30 nwn at room temperature fo(k3wed by rinsing with TBST four more times^ 

Na2HP04 and 0.5 mg/imL 2.2 -azino-bis(3-ethylbenzthiazoline-6-«ulfonic acid)) plus (1.2 mL 30% to 10 ml 
ABTS) was added to the EUSA plates to start cotor devetopnient Absorbance at 410 nm with a reference 
of 630 nm was recorded about 1 5 to 30 min after ABTS addition. 

6.1.4. IGF-IEUSA 

[0262] The fblkMnng protocol may be used to measure phosphotyrosine level on IGF-I receptor, whfch tncficates IGF- 
I receptor tyrosine idnase activity. 

[0263] Ma<ar/a/santf Ato^ts. The following nraterials and reagents we^ 

a. The cell line used in this assay is 3T3/IGF-1 R. a ceil fine whwh overexpresses IGF-1 receptor. 

b. NIH3T3/IGF-1 R is grown in an incubator with 5% CO2 at 3r»C, The growth media is DMEM + 1 0% FBS (heat 
inactivated) 2mM L-glutamine. 

c. Anti-IGF-1 R antibody named 1 7-69 is used. Antibocfies are purified by the Enzymofogy LaU SUGEN Inc 

d. D-PBS: 



KH2P04 


0.20 g/l 


K2HP04 


2.16 gn 


KQ 


0.20 gn 


NaCI 


8.00 gfl (pH 7.2) 



e. Blocking Buffer: TBST plus 5% Milk (Carrration Instant Non-Fat Dry Milk) 

f. TBST buffer: 



Tris-HCI 


50 mM 


UaO 


150mM (pH 7.2/HaiON) 


Triton X-100 


0.1% 



Stock solution of TBS (10X) is prepared, and Triton X-100 is added to the buffer during cOlutioa 
g.HNTG buffer: 
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HEPES 


20 mM 


Naa 


150mM(pH7.2/HaiN} 


Glyoerol 


10% 


Triton X-1 00 


0^ 



10 

Stock solution (5X) is prepared and kept at 4«C. 

h. EDTA/HQ: 0.5 M pH 7.0 (NaOH) as 100X stock. 

i. Na3V04: 0.5 M as 100X stock and aliquots are kept in -WC, 
j. Na4P207: 0.2 M as 100X stock. 

IS k. Insulin-Ske growth factor-l from Pronnega (Cat# G51 11). 

I. Polyck>nal antiserum anthphosphotyrosine: rBtM sera generated by EnzynrK3logy Lab., SUGEN Inc. 

m. Qoat anti-rabbit IgG, POD conjugate {detectk)n antibody). Tago (Cat Nto. 4520. Lot Na 1802): Taga Inc., Burl- 

ingame^CA. 

n. ABTS (2.2'-azincbis(3-6thyft)enzttiiazoline6uffonic add)) solution: 





Cftiic acid 


100 mM 


25 


Na2HP04 


250 mM(pH 4.0/1 N HO) 




ABTS 


0.5 mgM 



ABTS soMwn shouW be kept in dark and 4'»C. The solution should be dre^^ 
30 a Hydrogen Peroodde: 30% solutkm is kept in the dark and at 4^0. 

[0264] Procedure, AD the foOowing steps are conducted at room tenperature unless it is specificaUy indk»ted. AD 
ELISA plate washings are performed by rinsing the plate with tap water three times. tolkMved by one TBST rinse. Pal 
plate dry with paper towels. 
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A. Cell Seeding : 



[0265] 



40 1 . The cells, ^own in tissue culture dish (Coming 25020-100) to 80-90% confluence, are harvested with Tryosin- 
EDTA (0.25%. 0.5 ml/D-100. GIBCO). 

2. Resuspend the cells in fresh DMEM + 1 0% FBS + 2mM L-Ghitamine. and transfer to 96 - well tissue culture plate 
(Coming. 25806-96) at 20.000 ceDsA«vell (100 ^yweit). Incubate for 1 day then replace medium to serunvfree 
medium (90/mI) and incubate in 5% CO2 and 37«C overnigm. 

46 

B. ELISA Plate Coating «nri Rlnrkinff • 



[0266] 



1 . Coat the ELISA plate (Coming 25805-96) with Anti- IGF l R Antibody at 0.5 ^igAwell in 1 00 nl PBS at least 2 hours. 

2. Remove the coating solution, and replace with 100 jJ Blocking Buffer, and shake for 30 minutes. Remotrethe 
blocking buffer and wash the plate just before adding tysate. 

a Assay Procedures: 

[0267] 



1 . The drugs are tested in serum-free oonditfon. 
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2. Dilut drug stock (in 100% DMSO) 1:10 with DMEM in 96-well poly-propytene plate, and transfer 10 ofthis 
solution to th cells to achle/e final drug dilution 1:1 00, and final DMSO concentration cells 
in 5% COg at 3r C tor 2 hours. 

3. Prepare fresh cell lysis txjffer (HNTTG*) 



HNTG 


2ml 


EDTA 


0.1 rW 


Na3V04 


OAni 


Na4(P207) 


0.1ml 


HgO 


7.3 ml 



4. After drug incutHtion for ttrohoire, transfer 10 MlAfvell of 200nM^^^ Ligandin PBS tothe cells (FinalCorK.= 
20 nM). and inciAate at 5% CQz at 37«'C for10 minutes. 

5. Rernora media and add lOOMl/weDHhXTG* and shake for 10 minutes. U)ok at cefis under micn>scope to see if 
they are adequately lysed. 

6. Use a 12-channel pipette to scrape the cells from the pime. and homogenize the 1^^ 
dispense. Transfer all the tysate to the antfoody a>ated EUSA plate, and shake for 1 how 

7. Remove the lysate, wash the plate, transfer anb-pTyr (1 :3,000 with TEST) 1 00 ^I/well, and shake lor 30 minutes. 

8. Remove antii>Tyr. wash the plate, transfer Tago (13.000 with TBS7) 100 

9. Remove detection antbody. wash the plate, and transfer fresh ABTS/H2Q2 (1.2 |xl HgOj to 10 ml ABTS) 100 
^lAveOtothe plate to start cola devetopnDent. 

10. Measure OD in Dynatec MR5000. whk^ is connected to Ingres. 

6.1^ EGF Receptor EUSA 

[0268] EGF Receptor kinase activity (EGFR-NIH3T3 assay) in whole cells was measured as descrtoed befow: 
[0269] Materials and Reagents, The foffowing materials and reagents were used 

a. EGF Ligand: stock concentratfon = 16.5 pM: EGF 201. TDVDBO. Ca. Ltd. Japan. 

b. 05-101 (UBl) (a monoctonal antitxxJy recognizing an EGFR extmcettular domain). 

c. Anti-phosphotyosine antitxxJy (anti-Ptyr) (polydonaO • 

d. Detection anttoody: Goat anti-rabbit IgQ horse radish peroxkiase corijugate, TAGO, Inc.. Burlingame CA. 

e. TEST buffer. 



Tris-HCl. pH 7 


50 mM 


NaQ 


150 mM 


Triton X-100 


0.1 



f. HNTG 5X stock: 



HEPES 


0.1 M 


NaCI 


0.75 M 


Glycerol 


50 


Triton X-100 


1.0% 
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g.ABTS stock: 



CftricAdd 


100 mM 


Na2HP04 


250 mM 


Ha cone. 


4.0 pH 


ABTS* 


OJSrnQfai 



Keep solution in dark at 4'*C until u&ed. 
h. Stock reaQents of: 

EDTA100n^pH7.0 
Na3VO4 0.5M 
Na4(P207) 0.2 M 



[0270] Proeedum. The lolkMving protocol was used: 



A.Pfe^ELISAPtete 



[027t] 

1 . Coat EUSA plates (Coming. 96 well. Cat #25805-96) with 05-1 01 antitxxly at 0.5 per well in PBS 1 50 mI f ral 
voIumeAweD. and store overnigW at 4X. Coated plates are good for to 10 days 

2. On day of use, remove coating buffer and replace with bk)cking buflw 

PBS). Inai>ate the plate, shaking, at room temperature (about 23»C to 25»C) for 30 minutes. Just prior to use 
remove blocking buffer and wash plate 4 times with TEST buffer. 

B. Seeding Cells 



102721 



1 . NIH 3T3/C7 cell line (Honegger. et al.. Cell 51 :199-209. 1987) can be use for this assay. 

2. Choose dishes having 80-90% confkjence tor the experiment. Trypsinize cells and stop reactkm by adding 10% 
CS DMEM medium. Suspend ceBs in DMEM medium (10% CS DMEM mecfium) and centrifu^ 

and once at room tenperature for 5 minutes. 

3. Resuspend cells in seeding mediun (DMEM. 0.5% bovine senim), and count the cells using trypan blu& VtabOity 
above 90% is acceptable. Seed cells in DMEM mecfium (0.5% bovine senim) at a densfty of 10,000 c^ 
100Miperwen.ina96we!lmicrotiterplate. lncU>ate seeded cells in S% Cpz at 37»C for dtxxrt 40 hours. 

C. Assay Procedufes 



[02731 



1 Check seeded ceOs for contamination using an inverted mwroscope. DUute drug stock (10 n^l in DMSO) 1 10 
in DMEM medium, then transfer 5 Ml to a test well for a final dmg dilution of 1 200 and a ffi^ 
of 1%. Control wells receive DMSO alone. Incubate in 5% CO2 at 3rC for one hour. 

2. Prepare EGF ligand: dilute stock EGF in DMEM so that ipon transfer of 10 ul dilute EGF (1 12 cfilutfon) 25 nM 
final concentration is attained. 

3. Prepare fresh 10 ml Hf^G* sufficient forlOO jii per well wherein HNTG* comprises: HNTG stock (2 0 n« milB- 
Q HgO (7.3 ml), EDTA. 100 mM. pH 7.0 (0.5 mQ, Na3V04 0.5 M (0.1 ml) and Na4 (PoOy), 0.2 M (0 1 mO 

4. Place on ice. ^ /# ^ • /• 

5. After two hours inatation with drug, add prepared EGF ligand to cells, 1 0 pi per well, to yield a fnal concentra- 
tion of 25 nM. Control wells receive DMEM atone. Incubate, shaking, at room tenperature. tor 5 minutes. 

6. Remove dnig. EGF. and DMEM. Wash cells twtoe with PBS. Transfer HfiTG* to cells, 100 pi per well Place on 
ice for 5 minutes. Meanwhile, remove btocking buffer from other EUSA plate and wash with TBST as described 
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7. With a ppette tip securely fitted to a micropipettor. scrape cells from plate and homogeniz cell material by 
repeatedly aspirating and dispensing the HHTG* lysis buffer. Transfer lysate to a coated, blocked, and washed 
ELISAplate. Incubate shaking at room tenperature tor one hour, 
a Renwve lysate and wash 4 times with 7BST. Transfer freshly diluted 

per well. lncU>ate shaking room temperature for 30 minutes in the presence of the anti4>tyr antise (1:3000 
dtlutkm in TEST). 

9. Reinove the anti-Ptyr antibody and wash 4 tin)es¥irtthTBS^^ 

antibody to the EUSA plate at 100 Mi per well. Incubate shaking m room tenfperature tor 30 nMruites{anti-rBbbftlgG 
antibody: 13000 dilutk>n in TBST). 

10. Renrxive detection anttoody and wash 4 tintes with TBST Transfer freshly prepared ABTS/HzQz solutk)n to 
EUSA plate. 100 pi per weU. Incubate at room temperature for 20 minutes. ABTS/H^ solution: 15 u\ 30% HoO? 
in. 10 ml ABTS stock. 

1 1 . Stop reactton by adding 50 nl 5N H2SO4 (optional), and detenmine O.D. at 410 nm. 

12. T>»e maximal phosphotyrosine signal is determined by subtracting th^ 

positive controte. The percent inhibition d phosphotyrosine content for extract<x)ntaifvng wells is then calculated 
after subtractton of the negative controls. 

6.1.6. Cellular Insulin Receptor EUSA 

[0274] The following protocol was used to detenrtne whether the compounds of the present invention possessed 
insulin receptor tyrosine Mnase activity. 

[02751 Materials And Reagents. The tolicwing materials and reagents were used to measure phophdtyrosine levels 
on the insufin receptor (incficaling insulin receptor tyrosine kinase activity): 

1. The preferred cell line was an NIH3T3 cell line (ATCC No, 1658) whfch overexpresses InsiMin Receptor (H25 
ceOs)i 

2. H25 cells are grown in an incU)ator with 5% CO2 at 37»C The growth media is DM FBS (heat inacti- 
vated) + 2mm L-Gautamine; 

3. For ELISA plate coating, the monoclonal anti-IR anttoody named BBE is used. Said antibodies was ourtfted bv 
theEn2ymologyLab.SLX3EN.lnc; m« «uuy 

4. D-PBS. comprising: 



KH2P04 


0.20 g/t (GIBCO. 310-4190AJ) 


K2HPO4 


2.16 g/l 


Ka 


020 Q/\ 


rsiaa 


8.00 g/I(pH 7.2); 



5. Blocking Buffer: TBST plus 5% Milk (Carnation Instant Non-Fat Dry Milk); 

6. TBST buffer, comprising: 



Tris-HQ 


50mM 


NaCI 


150mM pH 7.2 (HCI. 1 N) 


Triton X-100 


0.1% 



Note: Stock solution of TBS (10X) is prepared, and Triton X-100 is added to the buffer during dilution* 
7. HHTQ buffer, comprising: 
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HEPES 


20mM 


Naa 


150mMpH7.2(HCI. 1 N) 


Glycerol 


10% 


Triton X-100 


0.2% 



rkne: Stock solutkm (5X) is prepared arid kept at 4<>C; 

8. EDTA.HCI: 0.5 M pH 7.0 (NaOH) as 100X stock; 

9. Na3V04: 0.5 M as 100X stock and atiqucts are kept in -80*t): 

10. Na4P207: 0.2 M as 100X stock; 

11. Insulin from GIBCOBRL{Ca»!^ 18125039); 

12. Polyctonal antiserum Anti-phosphotyrosine: rabbit sera generated by Enzymotogy Labi. SUGEN Inc.; 

13. Detection antibody, preferably goat anti-rabbit Igft POD coniugate. Tago (Cat No. 4520: Lot No. 1802): Tago. 
Inc.. Burlingame. CA; 

14. ABTS solution, comprising: 



Citric ackl 


100 mM 


Na2HP04 


250mMpH4.0(1 NHCO 


ABTS 


O.Smg/ml 



wfierein ABTS is 2.2 -azinobis (3-elfiylbenatNazoline sulfonic acid) and stored in ttie dark at 4«C and cfiscarded 
wtien it turns green; 

15. Hydrogen Peroxide: 30% solutk)n is kept tn the dark and at 40*t). 

[0276] Protocol All Ifie following steps are conducted at room temperature unless it is specifk»lly indicated. All 
ELISA plate wastiings are performed by rinsing ttie plate witfi tap water three times, followed by one 7BST rinse All 
plates were tapped dry with paper towels prior to use. 

A. Cen Seeding: 
[0277] 

1. The cells were grown in tissue cutture dish (10 cm, Corning 25020-100) to 80-90% confluence and harvested 
with Trypsin-EDTA (0.25%. 0.5 mt/D-100. GIBCO); 

2. Resuspend the cells in fresh DMEM + 1 0% FBS + 2mM L-Glutamine. and transfer to 96 - well 

(Coming. 25806-96) at 20.000 cell&Awell (100 jJAfvell). The cells are then incubated for 1 day. FoOowing such incu- 
bation. 0.01% serum metium (90/p}) replaces the old media and the cells incubate in 5% COg and 37*»C overnight. 

B. ELISA Plate Coatino and BIncking- 
[0278] 

1 . Coat the ELISA plate (Coming 25805-96) vwth Anti-IR Antibody at 0.5 MO/well in 100 nl PBS at least 2 hours. 

2. Remove the coating solutfon, and replace with 100 u: blocking Buffer, and shake for 30 minutes. Rem 
blocking buffer and wash the plate just before adding lysate. 
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[0279] 

s 1 . The drugs are tested in senmv-free oondrtion. 

2. Dilute drug stock (in 100% DMSO) 1:10 with DMEM In 96-well poly^xopylene plate, and transfer 10 MUwell of this 
solution to the cells to achiera final drug dilution 1 :100. and final DMSO concentration of 1.0%. Incubate the cefis 
in 5% CO2 at 37«C for 2 hours. 

3. Prepare fresh cells tysis buffer (HNTG*) 



HNTG(5x) 


2n^ 


EDTA 


0.1 ml 


Na3V04 


0.1 ml 


Na4P207 


0.1 ml 


HaO 


7.3 ml 




10 



4. After cfrug incubation for two hours, transfer 10 ^lAwell of ^pM insulin in PBS to the cells (Rnal concentration = 
1 00 nM). and incubate at 5% CO2 at ST'C ior 1 0 minutes. 
2s 5. Remow media and add 100 MlA(»rellHWrG* and shake for 10 
they are adequately lysed. 

6. Using a 1 2-channel ppette, scrape the ceBs from the plate, and homogenize the tysate by repeat aspiratfon and 
dispense. Transfer all the lysate to the antibody coated EUSA plate, and shake for 1 hour. 

7. Remove the lysate. wash the plate, transfer antH>Tyr (13.000 with TBST)1 00 
30 8. Remove ami-pTyr. wash the plate, transfer Tago (13.000 With TBS7) 100 

9. Remove detection antibody, wash the plate, and transfer fresh ABTS/HgOa (1.2 p\ to 10 ml ABTS) 100 
^lAwell to the plate to start cola devekspment. 

10. Measure OD in Dynatec MR5000. wNch is connected to Ingres. All folfowing steps shouti folfow In^es instruc- 
tion. 

3S 

6.1.7. Experimental Results From EUSA Assays 

[0280] The experimental results for vanous compounds according to the invention using the abov&<lescrft>ed proto- 
cols are set forth at Tatile 1: 

40 



45 



SO 



55 



40 



EP0934931 A2 



TABLE 1 



ELISA Assay Results 



CONPOOHD 


• POGFR 


PXJC-1 


EOFR 


BER2 
ZC50 (juM) 


icr-iR 


(Bxaapla) 


ZC50 (^tM) 


icso ($My 


ICSO (liM) 


ZC50 fidfi 


27 


19.4 


0.8 








4313 


14.5 


18.8 


11 


16.9 


8.0 


IB 


12 


0.39 








16 


87.4 


4.2 








17 




11-8 








20 




28.8 








21 




9 








22 




2.2 








24 




8.5 








26 




22.6 








28 








95 <; 




29 


7.9 


11.2 








32 




20.9 








4 


33,1 


2-1 








33 




21.6 




. ^ 




34 




4.1 








5 


5.8 


1.6 




90.2 




36 




4 


- 


51-5 




37 




9.6 








38 




4.7 








39 




14.6 


36.7 






41 




6.4 








8 




2-9 




89.8 




42 




0.4 








43 




1.8 








9 


17 


0.24 








44 




23.8 








10 




0.17 








45 


53.7 


1.1 








11 




0.07 








12 


10.8 


0.11 








48 




15.4 








13 




2.3 








50 




4.6 








14 




2.4 








53 




51.4 








15 




4.5 




70.6 




55 




8.6 








57 




73.4 








Sb 




41 2 1 
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10 



IS 



20 



COKPOUMD 
(Example) 


PDOFR 

ZC50 (/iM) 


PZJC-1 
ZC50 (/iM) 


B6?R 
XC50 (MM) 


HBR2 
ZCSO (MM) 


zor-ia 

ZCSO (iiH) 


59 




22.8 








6 




4.5 




92.6 




61 




3.4 


44 






62 


65.5 


0.14 








64 




36.2 








70 




0.18 








71 




20.3 








73 


86 


1.6 








74 


55.9 


2.7 








76 




8.7 








77 


14.2 


1.5 








78 




7.4 








81 




0.15 








7 


1 5.3 


39.6 


30.4 





2S 



30 
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6^. Cell Growth Assays 

[0281 ] The foikMring assays may be conducted to measure the effect of the claimed conpounds tpon ceU ^owth as 
a result of the conpourvf s irrteraction wHh one or more RTKs. Unless othenvise specified, the Ibliowing assays may be 
generally applied to rneasure the activity of a conpound against any particular RTK 
forth belcw. refers to a specif ic f^K one sWHed in the art wKxikj be a^ 
ure the activity of a second RTK 

6^.1. Soft Agar Assay 

[0282] The soft agar ass^ may be used to measure the effects of substances on cengrowft. Unless oth 
the soft agar assays were canied out as follows: 

[0283] Materiat And ftoagents. The foUowing materials and reagents were used: 

a. A water bath set at 39»C and another water bath at 37»C. 

b. 2X assay medium is comprised of 2X Dulbeccos SModified Eatf e^ Medium (DMEM) (Gi3co Cat # CA400- 
4AISI03) sipplemented by the following: 

• 20% Fetal Bovine Serum (FBS) 2 mM sodium pyruvate 4 mM glutamine amine; and 

• 20 mM HEPES IMon-essential Amino Acids (1 :50 from lOOx stock). 

c- IX assay medium rnade of D< DMEM supplernemed with 10% FBS. ImM sodium pyruvate, 2 n*^ 10 
mM HEPES. non-essential amino acid (1 :100 from ICX>x stock). 

d. 1.6% SeaPlac^ Agarose in autoclave bottle. 

e. Sterile 35 mm Corning plates (EMC Bioproduds Cat. #50102). 

f. Sterile 5 ml glass pipets (individually wrapped). 

g. Sterile 15 ml and 50 ml conk»l centrifuge tubes. 

h. Pipets and sterile tips. 

i. Sterile microcentrifuge tubes. 

j. Cells in T75 flasks: SNOV-3 (ATCC KTB77). 
k. 0.25% Trypsin solution (Gtoco #25200-015), 



[0284] AT>cetfi//e.ThefollGwtngprocedur was used to conduct the soft agar assay: 
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A. Procedure for m aWnp the base layer 
10285] 

s 1. Have all the media warmed UP in the ST'^C water bath. 

2- To make IX <rf assay medajm + 0.8% agar: make a 1 2 (volvoO dilutk)n of ^ 
assay medium. 

3. Keep all mecfia with agar wami in the 39^C water bath when rxst in use. 

4. Dispense 1 ml of IX assay medium + 0.8% agar imo dishes and gei%swirtpime to Iwm a unifom 
10 Bubbles shouU be avoided. 

5. Refrigefate base layers to soBdify (about 20 minutes). Base layers can be stored overr^ght in the refrigerator. 

B. Procedure for cdlectinQ cells 
IS [0286] 

1. Takeout one flask per cefl line from the incubator; aspirate off medium; wash once with PBS and aspirate off; 
add 3 ml of trypsin solutian. 

2. AfteraDcellsdissocialefromtheflasKaddSmlof IXassaymectotoinhW Ppet the cells up 
20 and down, then transfer the suspenskm into a 15ml tuba 

3. Determine the concentration of cells using a Coulter counter, and the viabSity by trypan blue exclusion. 

4. Take out the appropriate volume needed to seed 3300 viable cells per plate and dBute it 
medium. 

2S C. Procedure for makinn the i^ippr n if^- 
[0287] 

1. Add TBST compounds at twice the desired final assay concentratkm; -i- 1.5 ml of cell suspenskm n IX assay 
30 niedium 10% FBS; + 1.5 ml of IX assay medium + 0.8% agaroseV Total o 3.0 nil IX nriecfe 10% FB^ 

rose with 3300 viable ceHsAnl. with and without TBST conpounds. 

2. Plate 1 ml of the Assay Mix onto the 1 ml base layer. The di^rfkates are plated from the 3 ml volume. 

3. Incubate the dshes for 2-3 weeks in a 100% humidified. 10% CQg incubator. 

4. Cokmies that are 60 microns and larger are scored positive. 

35 

6.2.2. SutfortKXiamine B (SRB) Growth Assays 

[0288] The SRB assays may be used to measure the effects of substances a cea growth. The assays are c^ 
asfolkwvs: 

40 

Assay 1 : STa/E/H+TGRafT) Cell Growth SRB Assay 

Materials: 

45 [0289] 

96Hwell flat bottom sterile plates 
96-well round bottom sterile plates 
sterile 25 ml or 100 ml reservoir 
so pipets. multi-channel pip^man 
sterile pipet tips 
sterile 15 ml and 50 ml tubes 

Reagents: 

55 

[0290] 

•(Made by 1 :2 diuion of 2X media with 1 .6% agar 30 for the base byer prooedire above.) 
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0.4% SRB in 1% acetic add 

lOmMTrisbase 

10%TCA 

1% acetic add 

sterile DMSO (Sigma) 

conpound in DMSO (100 mM or less stock solution) 
25% Trypsin-EDTA in CeO Olssoctalion Solution (Sigma) 

Ctil line and Growth medium: 

[0291] 

3T3/E/H*.TQF-a(T) (NIH 3T3 done 7 cells expressing EGF.FVHER2 chimera and TC3F-a, tumor^lerived autocrine 
loop cells) 

2% calf serum/DMEM + 2 mM ghitamine 



Protocol: 



[0292] 



Day 0: CeO Plating: 

This part of assay is carried out in a laminar fkwv hood. 



1. Trypsinize ceUs as usual. Transfer 100 pi of cefl suspension to 10 ml of isotone. Count cells with the Coulter 
Counter. 

2. Dilute ceils in growth medium to 60,000. cellsAiil. Transfer 1 00 ^l of cells to each well in a 96^1 flat bottom 
plate to give 6000 celte/well. 

3. Use half of plate (4 rows) tor each compomd and quadruplicate wells tor eac^ a 
set of 4 wells for medium control and 4 wells tor DMSO contrd. 

4. Gently shake plates to alkMr tor unitorm attachment of the cells. 

5. Incubate the plates at 3T*C in a 10% C02 indnbator. 

Day 1 : Adcfition of Compound: 

This part of assay is carried out in a laminar f tow hood. 

1 . In 96 well-round bottom plate, add 1 25 of ^^owth medium to columns 3 to 1 1 . This plate is used to titrate 
out the compourvl. 4 rows per compound. 

2. tna sterile 15 ml tiAe. make a 2X sdutton of the highest concentratton of conpou^ 

compound to a total of 2 ml growth medium for a dtlutton of 1 :250. At this dilutton, the concentratton of DMSO 
B0.4%fora2X solution or 0^ tor IX sdubon on the cdls- The starting concentratton of the coiTi^^ 
usually 1 00 uM but this concentration may vary depending ipon the sdubility of the conpound. 

3. Transfer the 2X starting compound solution to quadruplicate wells in odumn 12 of the 96^eil round bottom 
plate. Do 1 :2 serial dilutions across the plate from right to left by transferring 1 25 from column 12 to column 
11. column 11 to 10 and so on. Transfer 100 ul of compound cfilutions onto 100 pi medium on ceils in corre- 
sponding wells of 96-well flat bottom plate. Total vdume per well shouM be 200 >il. 

4. F=or vehide control, prepare a 2X solution of DMSO at 0.4% DMSO in growth mediun. Transfer 100 jJ of the 
DMSO sdution to the appropriate weUs of cells. The final concentration of DMSO is 0.2%. 

5. For the medium control weUs. add 1 00 jil/Well of growth medium to the appropriate weUs of cells. 

6. Return the plate to the incubator and incubate tor 4 days. 

Day 5: Development of Assay 

This part of assay is carried out on the bench. 

1 . Aspirate or pour off medium. Add 200 m1 cold 1 0% TC A to each well to fix cells. Incubate plate tor at least 60 

min. at 4*C. 

2. Discard TCA and rins wells 5 times with water. Dry plates upstoe down on paper towels 

3. Stain cells with 100 ^l^veO 0.4% SRB for 10 min. 

4. Pour off SRB and rinse weOs 5 times with 1% acetic add. Dry plates conp^ 
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els. 

5. SolubOize dye wHh 100 pl/WeS 10 mMTris base for 5-10 

6. Read plates on Dynatech ELISA Plate Reader at 570 nm wHh reference at 630 nm. 

Assay 2: OT3/EGF-R+TGRa(T) Cell Growth SRB Assay 
Materials and Reagents same as for Assay 1 . 
Cell line and growth medium: 
[0293] 

3T3/EGF-R+TQF-arr) (NIH 3T3 done 7 cells expressing EGF-R and TQF-a, tumor-derived autocrine loop cefls) 
2% calf serum/DMEM -i- 2 mM glutamine 

Protocol: 

[02941 

Day OrCeO Plating: 

This part of assay is carried out in a laminar flow hood. 

LTrypsinize cefls as usual. Transfer. lOOjilof cell suspension to 10 ml of isotone. Court ceOs¥wth the Coulter 
Counter. 

2. Daute cells in growth mecfium to 60,000. cellsAnl. Transfer 100 jil of ceUs to each weU n a 96-«vea flat bottom 
plate to give 6000 ceUsAwell. 

3. Use half of plate (4 rows) tor each conpound and quadruptete weBs tor 
set of 4 wells tor medium control and 4 wells for DMSO control. 

4. Gently shake plates to allow tor uniform attachment of the cells. 

5. Incubate the plates at 37^C in a 10% C02 incubator. 

Day 1 : Addition of Compound: same as tor Assay 1 . 
Day 5: Development of Assay: same as tor Assay 1 . 

Assay 3: 3T3/PDGF-pR/PDGF-BBfT) Cell Growth SRB Assay 

Cell line and growth medium: 

[0295] 

3T3/PDGF-pR/PDGF-BB(T) (NIH 3T3 done 7 cells expressing PDGF p-receptor and PDGF-BB. from tumors 

resected from atfiymic mice) 

2% calf serunVDMEM -i- 2 mM glutamine 

[0296] 

Day 0:Cen Plating: 

This part of assay is carried out via laminar flow hood. 

1 Trypsinize cells as usual. Transfer 200 jii of cell suspension to 1 0 ml of isotone. Count cells on the Coulter 
Counter. 

2. Dilute cells in growth medium to 60.000 celb/ml. Transfer 100 jxl of cells to each weO in a 96^1 flat bottom 
plate to give 6000 celteAvell. 

3. Allow haH of pime (4 rows) for each conpound and quadriplicate welte for each a a 
set of 4 wells tor medium control and 4 wells for DMSO control. 

4. Gently shake plates to alkMT tor uniform attachment of the cells to th plate. 
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5. Incubateth plates at 37"C in a 10% CO^ incubator. 

Day 1 : Adcfition of Compound: same as lor Assay 1 . 
E)ay5: Devetopment of Assay: same as for Assay 1 . 

Assay 4: Human Smooth Musde Cells (SMC) Growth SRB Assay 

Materiais and Reagents same as for Assay 1 : 

Cell line and growth medium: 

[0297] 

Human Aortic Smooth Musde cells (Clonetics) 

Clonetics's Bullet Kit: Smooth Musde Basal Medum (SmBM) which is modified MCDB 131 containing fetal Ixyvine 
serum (5%). hFQF {2ngrtfrt). hEQF (0.1 ngMH). insdin (5.0 ug^, gentamidn (50ug/lmO and anphotericm B {50 
ng/hil) 

Protocol: 

10298] 

Day 0: Ceo plating: 

This part of assay is carried out in a laminar flow hood. 

1. Trypsinize cells as usual. Transfer 200 Ml of cell suspension to 10 ml of isotone. Count ceOs on the Coulter 
Counts. 

2. Dilute cells in growth medium to 20.000 ceIte^^ll. Transfer 100 pi of cells to each well in a 96^ell flat txittom 
plate to give 2000 ceUsAwdL 

3. ABow half of plate (4 rows) for each conpound and quadnf>6cale¥»(ells for e^ 
set of 4 wells for medium control and 4 wells for DMSO contrd. 

4. G^rtty shake plates to allow for uniform attachment of the cells to the plate, 

5. Incutate the plates at 37°C in a 10% C02 incubator. 

Day 1 : Addition of Compound: same as for Assay 1 . 
Day 5: Development of Assay: same as for Assay 1 . 

6^.3. 3T3 Cell Growth Assay 

Assay 1 : PDGF-lnduced BrdU Incorporation Assay 

Materiais and Reaoents: 

[0299] 

(1) PDGF: human PDGF B/B; 1276-956, Boehringer Mannheim, Qemiany 

(2) BrdU Ut>eling Reagent: 10 mM. in PBS (pH7.4), Cat. No. 1 647 229. Boehringer Mannhdm. Gemiany 

(3) FixDenat: fixation solution (ready to use). Cat. No. 1 647 229. Boehringer Mannheim^ Gemiany. 

(4) Anti-BrdU-POD: mouse monoclonal anttoody conjugated with peroxidase. Cat No. 1 647 229, Boehringer Man- 
nheim, Germany. 

(5) TMB Substrate Sdution: tetramethylbenzidine fTMB), ready to use. Cat No. 1 647 229. Boehringer Marviheim 
Germany. 

(6) PBS vy^shing Sdution : IX PBS, pH 7.4. made in house. 

(7) Albumin. Bovine (BSA): fraction V powder: A-8551 . Sigma Chemical Co., USA. 
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[0300] 

(1) 373 engineered cell line: 3T3/EGFRc7. 

(2) Ceils are seeded at 8000 cellsAwell bi DMEM, 1 0% CS. 2mM Qn in a 96 «velt plate. Cells are incubated over- 
night at 37**C in 5% CO2. 

(3) After 24 hours, the cells are washed with PBS, and then are serum starved in serum free medium (0%CS 
DMEM with 0.1% BSA) for 24 hours. 

(4) On day 3, figand (PDGF»3.8 nM, prepared in DMEM with 0. 1% BSA) and test conpounds are added to the ceQs 
sirnuttaneously. The negative control wells receive serum free DMEM with 0. 1 % BSA 0^ 

receive the ligand (PDGF) bm no test compound. Test conrpounds are pr^ 
ffi a 96 well plate, and seriaOy dflutedfor 7 test concentrationsw 

(5) After 20 hours of ligand activation, diluted BrdU lat>efing reagent (1:100 in DMEM. 0.1% BSA) is added and the 
cells are incut>ated with BrdU (final ooncentrationslO ^M) for 1.5 hours. 

(6) After incubation wHh lat>efing reag ent . the medium is removed by decanting and tappi ng the inverted plate on a 
paper towel. FixDenat solution is added (50 ^lAwell) and the plates are incubated at room tenperature for 45 min- 
utes on a plate shaker. 

(7) The FixDenat solution is thoroughly removed ty decanting and tapping the inverted plate on a paper towel. MQk 
is added (S% dehydrated milk in PBS, 200 jJAweD) as a blocking solution and the plate is incubated for 30 ninutes 
at room temperature on a plate shaker. 

(8) The bkKking solution is removed by decanting and the wells are washed once with PBS. Anti-BrdU-POD solu- 
tion (1:100 dilution in PBS. 1% BSA) is added (100 pIA-felO and the plate is incubated for 90 riinutes at roo^ 
perature on a plate shaker. 

(9) The antibody conjugate is thonxjgWy removed ty decanting and rinsing the wells 5 times with PBS, and the 
plate is dried by inverting and tapping on a paper towel. 

(10) TMB substrate solution is added (100 iilAwell) and incubated for 20 minutes at room terrperature on a plate 
shaker until ootor development is sufficient for photometric detection. 

(1 1) The absorbance of the sanples are measured at 410 nm fm "dual wavelength" mode with a filter reading at 
490 nm. as a reference wavelength) on a Dynatech EUSA plate reader. 

Assay 2: EGF-lnduced BrdU Incorporation Assay 

Materials and Reagents 
[0301] 

(1) EGF: mouse EGF, 201 ; Toyobo,Ca, Ltd Japan 

(2) BrdU Labeling Reagent: 10 mM. in PBS {pH7.4). Cat. No. 1 647 229, Boehringer Mannheim. Germany. 

(3) FixDenat: fixation solution (ready to use). Cat. No 1 647 229, Boehringer Mannheim, Qenrony 

(4) Anti-BrdU-POD: mouse monoclonal antixxly corijugated with peroxidase. Cat fslo. 1 647 229. Boehringer Man- 
nheim, Germany. 

(5) liAB Substrate SdutkKi: tetramethylbenzidine fTMB), ready to use. Cat. ISto. 1 647 229. Boehringer Mannheim 
Germany. 

(6) PBS Washing Solution : IX PBS, pH 7.4. made in house. 

(7) Albumin, Bovine (BSA): fraction V powder; A-8551 , Sigma Chemical Co., USA. 

Protocol 
[0302] 

(1) 3T3 engineered cell line: 3T3/EGFRc7 

(2) Cells are seeded at 8000 cellsAfvell in 10% CS, 2mM Gin in DMEM. in a 96 well plate. Cells are incubated over- 
night at 37*C in 5% CO2. 

(3) After 24 hours, the cells are washed vwth PBS, and then are serum starved in serum free medium (0%CS 
DMEM with 0.1% BSA) for 24 hours. 

(4) On day 3, ligand (EGF=2 nM. prepared in DMEM with 0.1% BSA) and test conpounds ar added to the cells 
simultaneously. The negative control wells receive semm free DMEM with 0.1% BSA on^^ 
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receive the ligand (EGF) but no test compound. Test conpounds are prepared in serum free DMEM with ligand in 
a 36 wefl plate, and serially diluted for 7 test concentrations. 

5) After 29 hours of ligand activation, diluted BrdU labeling reagent (1:100 in DMEM. 0.1% BSA) is added and the 
cells are incubated wHh BrdU (final concentrations 1 0 mM) fori . 5 hours. 

6) After incubation with lat>eling reagent, the medium is removed by decanting and tapping the inverted plate on a 
paper towel. FixDenat solution is added (50 MlAwell) and the plates are incubated at room temperature for 45 rr^n- 
utes on a plate shaker. 

(7) The FixDenat solution is thoroughly removed by decanting and tapping the inverted plate on a paper towel. MDk 
is added (9% dehydrated nrvlk in PBS, 200 MlMeU) as a blocki^ 

at room temperature on a plate shaker. 

(8) The bkKking solution is removed by decanting and the wefls are washed once wHh PBS. Anti-BrdU-POD solu- 
tion (1:100 cfilution in PBa 1% BSA) is added (100 Ml^velQ and the plate is incUxtted for 90 rninutes at room tem- 
perature on a plate shaker. 

(9) The antbody conjugate is thoroughly removed t>y decanting and rinsing the wells 5 times with PBS, and the 
plate is dried by inverting and tapping on a paper towel. 

( 1 0) TMB substrate sohitkm is added ( 1 00 MlAweO) and incubated for 20 minutes at room terrperature on a plate 
shaker until ook>r development is suff kaent for photometric detection. 

(1 1 ) The absort>ance of the samples are measured at 41 0 nm fin "dual wavelength- mode with a filter reading at 
490 nm, as a reference wavelength) on a Dynatech EUSA plate reader. 

Assay 3: EGF-induced Her2 -Driven BrdU Incorporation 

Materials and Reagents : 
r0303] 

(1) EGF: mouse EGF. 201 ; ToyoboiCa. Ltd. Japan 

(2) BrdU Labeling Reagent: 10 mM. in PBS (pH7.4). Cat. Na 1 647 229. Boehringer Mannheim, Gemwny. 

(3) FixDenat: fixation solution (ready to use). Cat. Na 1 647 229. Boehringer Mannheim, Gemiany 

(4) Anti-BrdU-POD: mouse monoctonal antibody conjugated with peroxxlase. Cat No. 1 647 229, Boehringer Man- 
nheim. Germany 

(5) TMB Substrate Solutton: tetramelhylbenzkiine (TMB). ready to use. Cat No. 1 647 229. Boehringer Mannheim, 
Germany 

(6) PBS Washing Sdutwn: IX PBS, pH 7.4, made in house. 

(7) Albumin. Bovine (BSA): fractkKi V powder; A-8551. Sigma Chemical Co.. USA. 

PrptPPPI: 
[0304] 

(1) 3T3 engineered cell line: 3T3/EGFr/Her2/EGR (EGFr with a Her2 kinase donain) 

(2) Cells are seeded at 8000 celteAvell in DMEM. 10% CS. 2mM Gan in a 96- well plate. CeUs are incubated over- 
night at 37° in 5% CQg. 

(3) After 24 hours, the cells are washed with PBS. and then are serum starved in serum free medium (0%CS 
DMEM with 0,1% BSA) tor 24 houre. 

(4) On day 3. ligand (EGF=;2 nM, prepared in DMEM vwth 0. 1% BSA) and test conpountte are added to the ceOs 
simultaneously. The negative control wells receive serum free DMEM with 0.1% BSA only; the positive control cells 
receive the ligand (EGF) but no test compound. Test compounds are prepared in serum free DMEM with ligand in 
a 96 well plate, and serially diluted for 7 test concentratkxis. 

5) After 20 hours of ligand activatton, diuted BidU labeling reagent (1 :100 in DMEM. 0.1% BSA) is added and the 
cells are incubated ¥>fith BrdU (finai concentration^lO mM) for 1.5 hours. 

(6) After incil)atk>n with labeling reagent, the medium is removed by decanting and ts^ng the inverted plate on a 
paper towel. FixDenat solution is added (50 ^lAwelt) and the plates are incubated at room tenperature tor 45 min- 
utes on a plate shaker. 

(7) The FixDenat solution is thoroughly removed by decanting and tapping the inverted plate on a paper towel. MSk 
IS added (S% dehydrated milk in PBS. 200 MlAwell) as a btocking solution and the plate is incubated tor 30 minutes 
at room tenperature on a plate shaker. 

(8) The btocking solution is removed by decanting and th wetts are washed once with PBS. Anti-BrdU-POD sdu- 
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tion(1:100dautionin PBS, 1% BSA) is added (1 00 MJAweO) and the plate is incubated tor 90 nvmites at 
perature on a ptate shaker. 

(9) The antibody conjugate is thoroughly removed by decanting and rinsing the wells 5 times with PBS, and the 
ptate is dried t^ inverting arxl tapping on a paper towel. 

(10) lUB substrate solution is added (100 ^lAweD) and incubated for 20 minutes at room tempeiBture on a plate 
shaker until color development is sufficient for photometric detection. 

(1 1 ) The absort>ance of the samples are measured at 41 0 nm (in "dual wavelength" mode with a filter reading at 
490 nnv as a reference wavelength) on a Dynatech EUSA plate reader. 

Assay 4: IGPl-lnduced BnSU Incorporation Assay 

Materials afriFteaqents: 

[0305] 

(1) IGF1 Ligand: human, recombinant; 0511, Promega Corp, USA. 

(2) BrdU Labeling Reagent- 10 mM. in PBS (pH7.4), Cat Na 1 647 229, Boehringer Marmheim. Qemiany. 

(3) FixDenat fixation solution (ready to use). Cat. Na 1 647 229. Boehringer Mannheim, Gennany 

(4) Anti-BrdU-POD: mouse monodonat antfeody corrugated with peroxidase. Cat Ma 1 647 229. Boehringer Man- 
nheim. Germany. 

(5) 7MB Substrate Solution: tetramethylbenzidine (7MB). ready to use. Cat. No. 1 647 229, Boehringer Mannheim. 
Germany 

(6) PBS Vy^ashing Solution : IX PBS, pH 7.4, made in house. 

(7) Albumin. Bovine (BSA): fraction V powder; A-8551. Sigma Chemical Co.. USA. 

Protocol: 
[0306] 

(1) 373 engineered cell line: 373/IGFlr. 

(2) Cells are seeded at 8000 ceQs^vell in DMEM. 10% CS. 2mM Gin in a 96- well plate. CeUs are incubated over- 
night at 37°C in 5% CO^. 

(3) After 24 hours, the cells are washed with PBS, and then are serum starved in serum free mediun (0%CS 
DMEM with 0.1% BSA) tor 24 hours. 

(4) On day 3. ligand (IGF1e3.3 nM. prepared in DMEM with 0.1% BSA) and test confounds are added to the cells 
simultaneously. 7he negative control wells receive senmifree DMEM with 0.1% BSAortfy; the positive control cells 
receive the ligand (IGFI ) but no test compound. 7est compounds are prepared in senim free DMEM with ligand in 
a 96 well plate, and serially diluted for 7 test concentrations. 

5) After 16 hours of ligand activation, diluted BrdU labeling reagent (1 :100 in DMEM. 0.1% BSA) is added and the 
cells are incubated with BrdU (final concentrationalO jiM) tor 1.5 hours. 

(6) After inai>ationwith labefing reagent, the medium is removed by decanting and tapping the inverted plate on a 
paper towel. FixDenat solution is added (50 MlAwell) and the plates are incubated at room tenperature for 45 min- 
utes on a plate shaker. 

(7) 7heFaDenat solution is thoroughly removed by decanting and tapping the inverted p^ MDk 
is added (S% dehydrated milk in PBS. 200 nlAwell) as a btocking solution and the plate is 

at room terrperature on a plate shaker. 

(8) 7he btocking solution is removed by decanting and the wells are washed once with PBS. Anti-BrdU-POD solu- 
tion (1:100 dflutton in PBS. 1% BSA) is added (100 MlAvelO and the plate is incubated for 90 minutes at room te^ 
perature on a plate shaker. 

(9) 7he antibody conjugate is thoroughly renxsved by decanting and rinsing the wells 5 times with PBS. and the 
plate is dried by inverting and tapping on a paper towel. 

(10) 7MB sitetrate solution is added (100 MlAvell) and incubated for 20 minutes at room tenperature on a plate 
shaker until ootor development is sufficient for photometric detection. 

(1 1) 7he absorbance of the sanrples are measured at 410 nm fin "dual wravelength" mode with a filter reading at 
490 nm, as a reference wavelength) on a Dynatech EUSA plate reader. 
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Assay 5: Insulin-Induced BrdU Incorporation Assay 

Materials andReaaenls: 

[0307] 



(1) Insulin: crystanine. bovine. Zinc: 13007, Qbco BRL. USA. 

(2) BrdU Labeling Reagent: 10 mM. in PBS {pH7.4), Cat. Na 1 647 229. Boehringer Mannheim. Gemiany. 

(3) RxDenat: fixation solution (ready to use). Cat. Na 1 647 229. Boehringer Mannheim. Gemiany. 

(4) Anti-BrdU-POD: mouse monoclonal antbody conjugated with peroxidase. Cat Na 1 647 229. Boehringer Man- 
nheim. Germany. 

(5) TMB Sitetrate Solution: tetramethytoenzidine (TMB), ready to use. Cat No. 1 647 229, Boehringer Mamheim, 
Germany. 

(6) PBS Washing Solution : IX PBS. pH 7.4. made in house. 

(7) Albumin. Bovine (BS^: fraction V powder; A-8551 . Sigma Chemical Co.. USA 



[0308] 

(1) 3TB engineered cefl line: H25 

(2) Cells are seeded at 8000 cellsAvell in DMEM. 1 0% CS. 2mM Gin in a 96 well plate. CeOs are incubated over- 
night at 37**C in 5% CO^. 

(3) Aftw 24 hours, the cells are washed with PBS. and then are serum starved in senim free mediun fO%CS 
DMEM with 0.1% BSA) for 24 hours. 

(4) On day 3. ti^ (lnsulin«10 nM. prepared in DMEM with 0.1% BSA) and test conpounds are added to the cells 
simultaneously. The negative control wells receive serum free DMEM with 0. 1 % BSA only; the positive control cells 
receive the ligand (Insulin) but no test conpound. Test conpounds are prepared in senim free DMEM wim 

in a 96 wen plate, and seriaUy dUuted for 7 test concentrations. 

(5) After 16 hours of ligand activation, diluted BrdU labeling reagent (1 :100 in DMEM. 0.1% BSA) is added and the 
cells are incubated with BrdU (fnal concentration»10 mM) for 1.5 houre. 

(6) After incibation with labeling reagent, the medium is removed by decanting and taping the inverted plate on a 
paper towel. FaDenat solution is added (50 ^l^vell) and the plates are incubated at room tenperature for 45 min- 
utes on a plate shaker. 

(7) The FixDenat solution is thoroughly removed by decanting and tapping the inverted plate on a paper towel Milk 
IS added (5% dehydrated milk in PBS. 200 (ilAwell) as a blocking solution and the plate is incubated for 30 nvnutes 
at room temperature on a plate shaker. 

(8) The btocking solution is removed by decanting and the weUs are washed once with PBS. Anti-BrdU-POD solu- 
tfon(l:l00dilutioninPBS. 1% BSA) is added (100 fdAvelO and the plate is incubmed tor 90 minutes at room ten^ 
perature on a plate shaker. 

(9) The anttoody corijugate is thoroughly removed by decanting and rinsing the wells 5 times with PBS. and the 
plate is dried by inverting and tapping on a paper towel. 

(10) TMB sU>strate solution is added (100 ^lAwell) and incubated for 20 minutes at room tenperature on a plate 
shaker until cotor development is suWkaent tor photometric detection. 

(1 1) The absorbance of the samples are measured at 410 nm fin "dual wavelength" mode with a filter reading at 
490 nm, as a reference wavelength) on a Dynatech EUSA plate reader. 

6^.4. HUV-EC-C Assay 

[0309] The tollowing protocol may also be used to measure a conpound s activity: 

PA YQ 

[031 (q 

1 Wash and trypsiniz HUV-EC-C cells (human umbilical vein endothelial cells. (American Type Culture Collection- 
catatogu no. 1730 CRL). Wash with Dulbecco s phosphate^ered saline (D-PBS; obtained trom Gibco BRL' cat- 
afogu no.14190029)2timesatabout1ml/10cm2oftissuecutt.tir flask. Trypsinize with 0.05% trypsin-EDTA in 
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non-enzymatic cell dissociation solution (Sigma Chemical Company; catalogu na C-1544). The 0.05% trypsin 
was mad by dUuting 0.2S% trypsin/1 mM EDTA (Gibco. catalogue na 25200-049) in the cell dissociation solution. 
Trypsinize with atXHit 1 ml/25-30 cnrf of tissue culture flask fx about 5 minutes at 3r»C. After ceUs have d^ched 
from the flask, add an equal vDlunieGl assay medium and transfer to a 50 nil steri^ Scien- 
tific; catatogue na 05-539-6). 

2. the ceUs with about 35 ml assay mecfium in the 50 ml sterile centrifuge tube by adding the assay mediun. 
centrifi^ for 10 minutes at approximately 20Qxg. aspimte the supernatant and resuspend with 35 D-PBs! 
Repeat the wash two more times with D-PBS, resuspend the ceUs in about 1 ml assay mediumn5 cnf of tissue 
culture flask. Assay medkim consists of F12K med um (Q&xo BRL; ca1ak)gue no. 21 127-014) + 0.5% heat-inacti- 
vated fetal bovine serum Count the cells with a CouHer Counter®v Coulter Electronics. Inc.) and add assay 
medium to the cells to obtain a concentration of 0.8-1.0x10^ cells/ml. 

3. Add cells to 96-well flat-tettom plates at 100 nl^vell or 0.8-1 .0x10* oelteAvell; incubate -24h at 3rc. S% CO2. 
DAY1 

[03111 

1. Make up two-to« dnjg titrations in separate 96-well plates, generally 50 ^M on down to 0 Use the same 
assay-medium as mentioned in day 0, step 2 abcva Titrations are made by adding 90 ^l^eO of dnjg at 200 mM(4X 
the frial well concentration) to the top well of a particular plate columa Since the stock drug concentration is usually 
20mMinDMSO, ttie 200 |iM dnjg concentration contains 2% DMSO. 

Therelxe. dUuent made ip to 2% DMSO in assay medium (F12K + 0.5% f«al bovine senim) 
for the drug titrations in order to dilute the drug but keep tiie DMSO concentration constant Add this diluent to tfie 
renraining wells in ttrecolurnn at 60 MlAwell. Take 60^1 from the 120 III of ^ in the top well of the 

column and mix with the 60 iil in the second well of the columa Take 60 |il from this well and nvx with the 60 pi in 
the third weD of the cdimn. and so on until two-toU titrations are oorrpleted. When the next-to-tho4ast well is 
mixed, take 60 Ml of the 120 id in this wen and discard it. Leave the last well with 60 |J of DMSO/tnedia diluent as a 
non-drug-containing control. Make 9 colunns of titrated drug, erxxjgh tor triplicate wells each for 1) VEGF 
(obtained from Pepro Tech Inc., catatogue no. 100-200. 2) endothelial cell growth factor (ECGF) (also known as 
acidic ftoroWast growth factor, or aFGF) (obtained from Boehringer Mannheim Biochemica. catotogue na 1439 
600), and assay media control. ECGF comes as a preparation with sodium heparin. 

2. Transfer 50 iiUweO of ttie drug dUutions to the 96^well assay plates containoig ttte 0,8-1.0x10* cefls/100 pl/Well of 
the HUV-EC-C ceUs from day 0 and incubate -2 h at 37*C. 5% C02. 

3. In tripikate. add 50 pl/weSi of 80 iigfrnH VEGF. 20 ngrtnl ECGF. or mecfia control to each drug condition. As with 
the drugs, the growth factor concentrations are 4X the desired final concentration. Use the assay media from day 
0 step 2 to make the concentrations of growth factors. Incubate approximately 24 hours at 37'C, 5% CO?. Each 
well wfll have 50 iJdmg dilution. 50 Mi yowth factor a media, and 100 ul cells. = 200 ul^»ellto^^ 

centrations of drugs and growth factors become 1 X once everything has been added to the wells. 

DAY 2 
[0312] 

1 . Add ^H-thymkine (Amersham; catalogue no. TRK-686) at 1 MCi^veU (10 Ml/WeO of 100 |iCi/ml solution made up 
in RPMI medfa + 10% heat-inactivated fefal bovine serum) and incubate ^24 h at 37*C, 5% COg. Note: ^H-thyni- 
dine is made ip in RPMI medfa because all of the other apptications for Ktrtuch we use the ^H-thymkfine involve 
experiments done in RPMI. The medfa difference at this step is probably not significant. RPMI was obtained from 
Gibco BRL cafalogue no. 1 187&051 . 

DAY 3 
[0313] 

1 . Freeze pfates overnight at -20'C. 
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DAY 4 
[0314] 

1. Thaw plates and harvest with a 96-well plate harvester (Tomtec Harvester 96^^ onto fater mats (W^ac; cata- 
logue na 120&401); read counts on a WSsillac Betaplate^ liquid sdntiUation counter. 

6JZ.5. PDGF4{ Cellular Assay 

[03151 The PEXaFceDularlQnase assay Mas carried out as foUows:ceQ8 are tysed in O^MH^^ 10% 
V/V glycerol. 0.04% Triton X-100, 5 mM EDTA, 5 mM sodium vanadate and 2 mM Na^ pyrophosphate: cell lysates are 
then added to an EUSA plate coated with an anti-POGF receptor anttody (Genzyme); EUSA plates are coated at 0.5 
^g of antftxxtyAwell in 150 Ml of PBS for 18 hours at 4<>C pria to the addition 

coated plates tor 1 hour and then washed tour times in TBST (35 mM Tris-HCI pH 7.0. 0.15 M MaCI. 0.1% Triton X100): 
anti-phosphotyrosine antilxxJy (100 >il in PBS) is added and the mixture is incubated tor 30 nvnutes at room tenpera- 
ti^e; the weUs were then washed four times in TBST, a secondary antbody corijugated to POD (TAOO) isadded to each 
well, and the treated weO are incubated for 30 nrinutes at room temperature; the wells are then washed four times in 
TBST, ABTS/HgOa solution is added to each well and the wells are incubated for two minutes; absorfoance is then 
measured at 410 nm. 

6,2.6. Experimental Results Of Cell Growth Assay 

[0316] Results for various compounds obtained from the above^iescribed assays are set *^ 
low: 
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TABLE 2 

Mitogenesis in Endqthelial Cells 
[3H]Thymidine Incorporation 



COMPOUND 
(Example) 


HUV-EC Assay 
VEGF (MM) a-FGF (^M) 


27 


1.1 


153.8 


IB 


0.2 


6.0 


16 


6.6 


3.4 


17 


4.8 


35.7 


4796 


30.7 


35.8 


20 


43.2 




21 


19.9 




22 


2.5 


45.2 


23 


1.6 


4.6 


24 


14.8 




25 


3.4 


3.7; 


26 


25.6 


19.3 


o o 
2o 


a • U 


13 . 0 




34.3 


16.3 


30 


1.0 


1.4 


32 


4.4 


4.9 


4 


0.6 




33 


46.1 


27.3 


5 


0.8 


25.8 


5201 


2-5 


2.3 


36 


2.3 


0.7 


37 


5.1 


11.8 


38 


2.9 


130 


5217 


9.6 


10.5 
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COMPOUND 
(Example) 


HUV-EC Assay 
VBGF (fiH) a-FGF (mM) 


41 


2*4 


2.7 


R 
o 


2.2 






<0.8 


2.0 




<0.8 


31.1 


A A 
44 


0.9 


0.6 


XU 


<0.8 




45 


39.8 


35.5 


11 


<0.8 


22.7 


5409 


26.0 




12 


<0.8 




48 • 


13.6 


40 


13 


0.7 




50 


11.4 




14 


2.5 




1 c 

Is 


5.7 




R A O O 


27.6 






0.16 - 


0.14 


DU 


39. S 


33.0- 


wX 


1.2 


30.0 


63 


3.8 


3.4 


64 


20 


20 


68 


<0-07 


<0.07 


69 


0.5 


0.8 


70 


0.14 


7.9 


71 


3.8 


12.9 


73 


1.3 


3.2 


74 


0.54 


8.7 


76 


2.0 


5.0 


77 


1.2 


14.1 


81 


0.05 


?7.8 
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COMPOUND 
(Example) 


HUV-EC Assay 
VEGF (MM) a-FGF (uM) 


7 


1.2 


3.8 



TABLES 



Mitogene6is in 3T3/EGFR Cells BidU Inoorporation 


COMPOUND (Example) 


PDGFR PDGF Ligand 
IC50(mM) 


FGFR FGF Ligand IC50 
(mM) 


EGFR EGF Lkiaivl iCSn 
(hM) 


27 


75 






4313 


6 


5.5 


5.5 


IB 


2.5 






29 


9 


4.9 


60 


4 


3 


10 


20 


5402 


50 


40 




36 


3 


25 




10 


52 






45 


7J5 


70 


100 


12 


2.8 


7D 




61 


30 


16 




5463 






23 


71 


70 


60 


95 


5465 


40 


25 


50 


73 


18 


15 


17 


74 


8 






5469 


4 


15 


28 


77 


4 


50 


54 


81 


6.5 


9 


48 



TABLE 4 





CellG^ovvthA 


Bsay on Various Cell Lines SRB Readout 




COMPOUND 
(Example) 


3T3/E/H+TGF-a(T) 
ICSOOiM) 


3T3/EGFR+TGF4i(D 
IC50(mM) 


3T3/PDGFR+ 
PDGFfn IC50 (mM) 


SMC IC50(mM) 


27 


36 








4313 


32 


10.7 




8.8 


IB 


78 




10 
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TABLE4(oontinued) 





Cell Growth Assay on Various Cell Lines SRB Readout 


COMPOUND 
(Example) 


373/E/H+TGF-a(7) 
IC50(mM) 


373/EGFR+TGF-afr) 
ICSOOiM) 


3T3/PDGFR+ 
PDGFrn IC50 OiM) 


SMCICSOOiM) 


5 






222 




3TB/E/Kh.TGF^CT): NIH 373 cells expressing EGFfVHER2 cNmera and TGF-a. tumor^eriw 
3T3/EQFR+TQF-a(7): NIH 3T3 ceiis expressing EGFR and TQF-a, tumor-derived 
3T3/PDGFR+PDQFfn: NIH 373 cells expressing PDQF-pR and PDGF-pp, tumor-derived 
SMC: human smooth muscle cells from Clonetics 


3d 



6^. Measurement of Cell Toxidty 



[03171 Therapeutic conrpounds should be more pctert in inhtoitingra 
cytotoxic effect A measure cf the effectiveness and cell toxicfty of a co^ 

apeutic index: IC50/LD50. IC50, the dose required to achieve 50% inhibition, can be measured using standard tech- 
niques such as those described herein. LD50, the dosage which results in 50% toxicity, can also be measured by 
standard techniques {Mossman. 1983, J. immunoL Methods, 65:55-63). by measuring the amount of LDH released 
(KbrzOTewski and CaUewaert 1983. J. tmmunoL Methods fi43l3; Decker and Lohmann-Matthes, 1988, J, Immunol 
Methods 115:61). or by measuring the lethal dose in animal models. Compounds with a large therapeutic index are pre- 
ferred. The therapeutic index should be greater than 2. preferably at least 10. more preferably at least 50. 

6^. In Vhfo Animal Models 



6^.1. Xenograft Animal Models 



[0318] 7he ability of human tumors to grow as xenografts in athynric mice (e.p.. BalVc, nu/nu) provxtes a us^l in 
vivo model for studying the biological response to therapies for human tumors. Since the first successfii xenotransplan- 
tation of hunan tumors into athymic mice. (Rygaard and Povlswi, 1969. Acta Pathol, Microbial. Scand, ZZ:758-760). 
many different human tunor cell lines (e.g., mammary, lung, genitourinary, gastrointestinal, head and necK glioblast- 
oma, bone, and malignant melanomas) have been transplanted and successfully grown in nude mice. Human mam- 
mary tunor cell lines, including MCF-7. ZR75-I. and MDA-MB-231 . have been established as subcutaneous xenografts 
in nude mice (Vterri et al., 1991. Int. J. Cancer 49:616«3; Ozzelto and Sordat. 1980. Eur. J. Cancer lfi553-559- 
Osborne et al.. 1985. Cancer Res. 45:584-590: Seibert et al.. 1983. Cancer Res. 43:2223-2239). 

Assay 1: HBR2/Xenograft Animal Model 



[0319] To study the effect of anti-tumor drug cancfidates on HER2 expressing tumoiB.m^ 
to grow in the absence of si^splemental estrogen. Many mammary cell lines are dependent on estrogen for in vivo 
growth in nude mice (Osborne e/a/.. supra), however, exogenous estrogen suppresses HER2 expression in nude mice 
(Vtem et aJ.. supra. Dati etal.. 1990. Oncogene 5:1001-1006). For exanple. in the presence of estrogen, MCF-7 ZR- 
75-1 . and T47D cells grow well in vivo, but express very low levels of HER2 (Vtori et al.. supra. Dati ef a/ , supra) 
[0320] The follawng type of xenograft protocol can be used: 

1 ) implant tumor cells (subcutaneousfy) into the hindf lank of five- to sii-week-old female Bafc/c nWnu athymic mice* 

2) administer the anti-tumor conrpound; 

3) measure tumor growth by nwasuring tumor volume. 

[0321 ] The tunors can also be analyzed for the presence of a receptor, such as HER2, EQF or PDGF, by Western 
and immunohistochemical analyses. Using techniques Known in the art. one skOled in the art can vary the above pro- 
cedures, for example through the use of different treatment regimes. 

Assay 2: FLK-1/Xenograft Model. 

[03221 TTi ability of th compounds of th present invention to inhibit ovarian, melanoma, prostate, lung and mam- 
mary Mgnor cell lines established as SC xenografts was examined. Thes studies were conducted using doses ranoino 
from 1 to TO mg/kgAlay. 
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[0323] /lla«0riS3/5 4ndM9tfKN^ The tumor cells WW indicated strains of mice. 

Treatment was initiated on day 1 post irrplantation unless othenvise indicated (e.g. treatment of the SCID mouse 
related to the A375 melanoma cell ine began on Day 9). EigW (8) to sixteen (16) mice conprised each test 

Specifically: 



[0324] An//7wfe. Female athymfc mice {BALB/b,nu/hu).BAlBfcmk».V^^ 

from Simonsen LBtxxBtories {Gairoy. CA). Female A/I mice were obtained from Jackson Laboratory (Bar Harbor, ME). 
DA rats were obtained from B&K Universal. Inc. (Fremont, CA). Atfymic B/Hu rats, DBA/2N mice, and BALB/c nvce 
were obtained from Hartan Sprague Dawiey (Indianapolis. IN). Female C57BUB rmce were obtained from laconic (Ger- 
mantCMm, NY). All animals were maintained under dean-room conditions in Microisolator cages with At>ha-drj bed- 
ding. They received sterile rodent chow and water ad litxtum. 

[0325] AIlprocediffeswereconductedinaccordancewiththeW/HGu/dfe/brffteCarea^ 

[0326] Subcutaneous Xenograft Model, Cell lines were grown in appropriate medum as desabed (See Section 6) 
Cells were han^ested at or near confluency with 0.05% Trypsin-EDTA and pelleted at 45^ 
resuspended in sterile PBS or media (without FBS) to a suitable concentration incicated in the 
cells were inplantad into the hincffiarric of mice. Tumor growth ms measured over 3 to 6 weeks using venier cafipers 
tumor volumes were calculated as a product of length x width x height unless otherwise indicated. P values were cal- 
culated using the Students* t-test Coopound in 50 - 100 exQpient (dmethytsuHoxide. PBTE, PBTE6C:D5W or 
PBTE:D5W) was delivered ty IP ir^jection at concentrations incficated in the Rgue legends. 
[0327] intracerebrai Xenograft Model. For the mouse IC model, rat Cegltona cells were harvested and suspended 
lnsterilePBSataconcentratk)nof2.5x10^ce«s^filandplacedonice. Cells were indented into BALB/c, nu/hu mk» 
in the following manner: the frontoparietal scalps of mice were shaved with animal tippers if necessary t>etore swab- 
bing with 70% ethanol. Animate were anesthetized with isof luorane and the needle was inserted through the skuD into 
the left hemisphere of the brain. CeUs were dispensed from Hamilton Gas-tight Syringes using 30 ga 172 inch needles 
fitted with sleeves thm allowed only a 3 nim penetration. A repeater cfispenser was u 
cell suspension. Animate were monitored daily tor well-being and were sacrificed when they had a wei 
40% and/or showed neurological symptoms. 

[0328] For the rat IC model, rats (Wistar. Sprague Dawiey. Fisher 344. or atf^c R/Nu; approximately 20(M00 g 
(some 3-400g)) were anesthetized by an IP injection of 1 00 mg/kg Ketaset (ketamine hydrocNoride: Aveca Fort Dodge, 
iGwa) and 5 mg/kg Rompun (xylazine. 2% solution: Bayer. Gemany). After onset of anesthesia, the scaip was shaved 
and the animal was oriented in a stereotaxk: apparatus (StoeWng. Wood Dale, IL). The sWn at the incteion site was 
cleaned 3 times with alternating swabs of 70% ethanol and 1 0% Povklone-lodine. A median 1 .0 - 1 .5 cm inciskm was 
made in the scalp using a sterile surgical blade. The skin was detached slightly and pulled to the sides to expose the 
sutures on the skull surface. A dental drill (Stoelting. Wood Dale. IL) was used to make a smaU (1 -2 mm diameter) bur- 
rhde in the skull approximately 1 mm anterior and 2 mm lateral to the bregma. The cell suspension was drawn into a 
50 Hamitton syringe fitted with a 23 or 25g a standard bevel needle. The syringe was on 

level of the arachnoidea and towered until the tip of the needle was 3 mm deep into the brain structure, where the cell 

suspension was stowly iniected. After cells were injected, the needle was left in the burrtide ibr 1 -2 minutes to allow for 

complete delivery of the celte. The skuO was cleaned and the skin was ctosed with 2 to 3 sutures. Animate were 

obsen^ed for recovery from surgery and anesthesia. Throughout the experiment animate were observed at least twtoe 

each day for development of symptoms associated with pro^esston of intracerebral tumor. Animate displaying 

advanced symptoms Oeanlng. loss of balance, dehydration, toss of appetite, toss of coordination, cessatton of grooming 

activities, and/or signiftoant weight toss) were humanely sacrificed and the organs and tissues of interest were resected 

[0329] Intraperitoneal Model. Cell lines were grown in the appropriate media. Celte were harvested and washed in 

sterile PBS or medium without FBS. resuspended to a suitable concentration, and ffijected into the IP cavity of mice of 

the appropnate strain. Mice were observed daily for the occurrence of ascites fonnation. Individual animate were sacri- 

ftoed when they presented with a weight gain of 40%. or when the IP tumor burden began to cause undue stress and 
pain to the animal. 



6.3J2. In WvD VEGF Pellet Model 



[0330] In the following example, the Pellet Model was used to test a compound s activity against the FLK-1 receptor 
and against disorders associated with the formation of Wood vessete. In this model. VEGF te packaged into a time- 
release pellet and implamed siAxwtaneousiy on the abdomen of nude mice to i^ 

sequent atvelling around th pellet. Potential FU-1 inhtortors may then be irrplanted in methytoellulose near the VEGF 
pellet t detennine whether such inhtoitor may be used t inhbitth Reddening* response and subsequent swellino 
[0331] Water/ate Anc/Atef/>ods. The following materiate were used: 
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1) VEQF- human recombinant lyophilized product is commerdaBy may be obtained from Peprotech. Inc. Princeton 
Business Rark. 02; P.O. box 275. Rocky Hill. NJ 08553. 

2) VEGF packaged into 21 day release pellets were obtained from Innovative Research of America (Innovative 
Research of America. 3361 Executive Partoray. RO. Box 2746. Toledo. Ohio 43606), using patented matrix driven 
delivery system. Pellets were pacteged at 0.20. 0.21 . or 2. 1 |ig VEGFA>ellet These dozes approximate 1 0 and 1 00 
ngAday release of VEGF. 

3) Methyk^elMose 

4) Water (sterile) 

5) Methanol 

6) Appropriate drugs/Snhibftors 

7) 10 cm culture plates 

8) parafim 

[0332] The fblkiwing protocol was then followed to conduct the VEGF peOe! model: 

1) VEGF. purchased from Peprolech. was sent to Innovative Research ftx Custom PeOet preparation; 

2) Methylcellutose prepared at 1.5% (w/v) in sterile water; 

3) Drugs sdubifized in methanol (usual concentration range 1 0 to 20 n^AnQ ; 

4) Place sterile paiaflm in sterile 10 cm plates; 

5) 150 Ml of drug in methanol added to 1.35 ml of 1.5% methyk^ellukise and nvxedA/ortexed thoroughly; 

6) 25 Ml aliquots of homogenate placed on parafilm and cfried into discs; 

7) Mice (6-10 wk. Bab/C athymk: nu/nu. female) were anesthetized via isof lurane Inhalation; 8) VEGF pellets and 
methyk:ellulose discs were implanted sitx:utaneously on the abdomen; and 

9) Mice were scored at 24 hours and 48 hours for reddening and swelling response 

[0333] The specific eJ9>erimental design used in this example was: 
N » 4 animals/gro(f) 

Controls: VEGF pellet <i> drug placebo 
VEGF placebo -f drug pellet 

[0334] £xper//i»nfa/Resayr& The conrpounds of the presert invention are ex^ 
ing to this assay 

6^.3. Mammary Fat Pad Model 

[0335] Because of the established role played by many of the RTKs. ep.. the HER2 receptor, in breast cancer, the 
mammary tat pad model is partkailariy useful for measuring the efficacy of compound s which inhbrt such RTKs. By 
implanting tumor cells (firectly into the k)catk)n of interest, in situ models more accurately reflect the biology of tumor 
development than do S(ix:utaneous models. Human mammary ceO ttnes. including MCF-7. have been ^own in the 
mammary fat pad of athymic mice. Shafie and Grantham, 1981 . Natl. Cancer instit, 62:51-56; Gottardis et a/.. 1988, J. 
Steroid Biochem, 3Q:31 1-314. More cpedf ically. the foOowing procedure can be used to measure the inhtoitory effect of 
a compound on the HER2 receptor: 

1 ) Implant, at various concentrations. MDA-MB-231 and MCF.7 cells transfected with HER-2 into the axillary mam- 
mary fat pads of female athymic mice; 

2) Administer the oonpound; and 

3) Measure the tumor grcwvth at various time points. 

[0336] The tumors can also be analyzed for the presence of a receptor such as HER2. by Western and immunoNs- 
tocherracal analyses. Using techniques known in the art. one skilled in the art can vary the above procedures, for exam- 
ple through the use of different treatment regimes. 

6^.4. Tumor Invasion Model 

[0337] Th Wk3wing tumor invasfonnriodel has been devetoped and nray be used ft)r the ev^ 
value and efficacy of the conrpounds identified to selectively inhibit KDR/FLK-1 receptor. 
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6.3w4.l. Procedure 



10338] 8 week old nude nw» (female) (Sinwnsen Inc.) were 

wasperfexmed ina lanunarflow hood. Rsr anesthesia. Xylazine/Ketamine Cocktail (100 mg/kg ketamineand 5 mg/kg) 
5 are adminictered intraperrtoneally. A midline incision is done to expose the abdonvnal cavity (approximately 1 .5 cm in 
length) to inject 1 0^ tumor cells in a volume of 1 00 |il medium. The cells are ii^ected either into the duodenal lobe of the 
pancreas or under the serosa of the coton. The peritoneum and musdes are ctosed with a 6^ silk continuous suture 
and the skin was dosed by using wDuU dps. Animals were observed daily. 

10 6.X4^ Analysis 

[0339] After 2-6 weeks, dependng on gross observattons of the aninwls. the nice are sacrifi^^ 
metastases, to various organs Oung, liver, lirain, stonrach. spleen, heart musde) are excised and analyzed (measure- 
ments of tumor size, grade of invasion, immunochemistry. and in situ hytvidization). 



IS 



20 



6.3^ RESULTS 

[0340] Results for various compounds obtained from the above-descrbed in vno 
bekwv: 



assays are set forth at Table 5. 



TABLES 





In Vno Data 


2S 


CX}MPOUND (Example) 


EpH4-VEGF %inhibition 
<^mgA« 




27 


56%@75 


30 




50%@75 
63%@50 




22 


42%@75 


35 




42%@50/50 




4942 


4e%@50 
47%@25 




12 


50% (^25 


40 




57% @ 37.5/37.5 




14 


45%@50 


45 




6S%@50 




15 


47%@50 


SO 




6S%@50 



[0341] The present invention is not to be limited in scope by the exemplified entediments which are intended as Ulus- 
trations of single aspects of the invention, and any ctones, DNA or amino add sequences whk:h are functionally equiv- 
ss alent are within the scope of the inventkxi. Indeed, various modifications of the invention in addition to those described 
her«nwillbecomeapparenttothoseskilledinth artfromth foregdng description and acconpanying drawings Such 
mocmications ar intended to fall within the scope of the appended daims. 
[0342] All references dted herein are hereby incorporated by reference in their entirefy^ 
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Claims 



1. A compound of the formula 




OR 



and phamnaceuticaUy acceptable salts thereof, wherein : 

isHoralkyI; 
R^isOorS; 
R3 is hydrogen: 

R4. R5. f^. and R/afe each independently selecled from the grocpa)risi5ting of hy^^ aacyl.alKDxy.aryl 
aryloxy. alkaryl, afkarytaxy. halogen, trtialomethyl. S(0)a SOgNRR-, SQ3R. SR NO2. NRR\ OH. CN. C(0)r! 
OC(0)R. NHC(0)R, (CH^nCOgR, and CONRR; 

Ra'. Rg*. and Rg' are each independently selected from the grotp consisting of hydrogen, alkyl. alkoxy. aryl. ary- 
loxy. alkaryl, alkaryloxy, halogen, trihalomethyt. S(0)R. SOgNRR'. SQ3R, SR. NQg. NRR*. OH, CN, C(0)R 
OC{0)R.NHC(0)R.(CH2)nC02R,andCONRR-: * 
nisO^; 

x is BR, Q, F or I: 

R is H, alkyl or aryl; and 

R*isH, alkyl or aryl 

2. The conpound of daiml wherein: 

Rg' IS selected from the groip consisting of methyl, ethyl, n-propyl. iso^Hopyl, n-butyl, iso^utyl. tert-bulyl hal- 
ogen, aryl and OR. where R is H, alkyl or aryl: and 

R5' is selected from the group consisting of hydrogen, methyl, ethyl. ni)r^ tert- 
txjtyt. hatogen. aryl and OR. where R is H. alkyl or aryl. 

3. A conrpound of the formula: 




andpharmaceutKallyaoceptabI salts thereof, wherein: 
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R^isHoralkyl; 
R2isOorS; 
Rs is hydrogen; 

R4, R5. Re and R7 are each independently selected from the group consisting of hydrogen, attcyl, aBaaocy, aryl, 
arylaxy. alkaryl. aBorylaxy, halogen, trihalomethyl. S(0)R. SOzNRR', SO3R, SR. NOg. NRR\ OH. CN. C(0)r' 
OC(0)a NHC(0)R. (CHdnCOgR. and CONRR'; 

R^^ R3*. R5 » and Re' ore each independently selected from the group consisting of hydrogen, aikyl. alkocy. aryl. 
arylaxy. alkaryl, alkarytaxy, halogen, trihalomethyl, S(0)a SOgNRR. SO^B, Sa NO2, NRR'. OH. CN, C(0)a 
OC(0)R.NHC(0)R.{GH2)nCX>2R.andCONRR'; 
nis 0*3; 

R is H. alkyl or aryl; 
R'isH, all^aaryl;and 

Ra and Rb are each independently selected from the groip consisting of H. aB^ and 

together are a heterocydic rmg of from 3 to 8 atoms optionally substHirted at one or mor^ 

gen. alkyl. alkoxy. aryl. arytaxy, alkaryl. alkarykxxy, halogen. trihak>mettiyl. S(0)R, SOgNRR'. SO^a SR. NO? 

NRR\ OH, CN. C(0)R. OC{0)R NHC(0)a (CHynCQgR or CONRR'; 

with the provisos ttiat; 

(i) when Ra and Rb are txjthH. methyl, or etfiyl. at least one of R4. R5, Rg. R7. Rg' or Rg* must be other 
than hydrogen; and 

(ii) when Ri is methyl and one of Ra and Rb is mettyl and the other is isooctyl, at least one of R5. Re 
R7. R3 or Rg' must be other than hydrogen. 

The conpound of daim 3 wherein: 

Ra' is selected from the grotis consisting of methyl, ethyl, ^propyl. i80^>ropyl. n-butyl, isotutyl, tert-butyl. hal- 
ogen, aryl and OR. where R is H. alkyl or aryl; and 

R5* is selected from the group consisting of hydrogen, methyl, ethyl, ^propyl, isatxopyl. rvbutyl. iso-butyl. tert- 
butyl, hak)gen, aryl and OR, where R is H. alkyl or aryl. 

A pharmaceutical composition comprising a compound of the fonnila: 




or phannaceuticatty acceptable saHs thereof, in combinatwn with a pharmaceutk»lly acceptable carrier or excbi- 
ent, wfierein: 

Ri is H or alkyl; 
R2isOorS; 
R3 is hydrogen; 

R4. R5. Re. and R7 are each independently selected from the groip consisting of hy*ogen. alkyl, alkoxy aryl 
arylaxy. alkaryl. alkarytoxy. hatogen. trihatomethyl. S{0)R. SOgNRR . SOga SR. NOo. NRR\ OH CN C(0)K 
OC(0)aNHC(0)a(CH2)nC02aandCONRR'; ^ . v^. wm. u^u^K. 

R2\ R3'. R5 . and Re' are each independently selected from the group consisting of hydrogea alkyl. alkoxy aryl 
arylaxy. alkaryl. alkarytaxy. halogen, trihatomethyl, S{0)R. SOaNRR'. SO3R. Sa NO?, NRR\ OH CN doH 
OC(0)aNHC(0)a(CH2)„C0saandCONRR'; ^ .^-^u;ri. 

Ra and Rb are each independently selected from the youp consisting of H. alkyl and C(0)a or NraRb taken 
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together are a hetefDcyclk; ring of from 3 to 8 atoms op^ positions with hycfro- 

gen. alkyl. alKoxy. aryl. aryloxy, atkaryl. alteryiaxy. halogen, trihalomethyl, S(0)R, SO^NRR', SO3R SR NO? 
NRR\ OH, CN, C(0)R, OC(0)a NHC(0)R. (CH^nCOaR or CONRff; 
n is 0-3; 

R is K alkyl or aryl; arxi 
RisH, alkyloraryl; 

with the proviso that the pharn«ceuticaIJy accept 

ing of anise oiJ. cartxnyethylcellulose and peanut ofl. the compound is not 3-(4<limethylaminobenzytidene)-2- 
indofinone. 

6. The phamriaceutical composition of claim 5 wherein: 

Rj- is selected from the groip consisting of methyl, ethyl, nixopyl, iso-propyl, n*utyl. iso*utyl, tert-butyl, hal- 
ogea aryl and OR, where R is H, alkyi or aryl; and 

R5* is selected from the group consisting of hydrogen, methyl, etfiyl, nprop^, isopropyl. n^xityl, iso^utyl. tert- 
txjtyl. halogen, aryl and OR. where R is H. alkyI or aryl. 

7. A conpound of the formula: 




and phamiaceuticaUy acceptatile salts thereof, wherein: 

Ri isHoralkyI; 
RgisOorS; 
R3 is hydrogen; 

R4. R5. Re. ara^R? are each independently selected from the groip consisting hydrogen^ attcyl. alkoxy aryl 
aryloxy. alkaryl, alkyrykay, halogen, frihalomethyl. S(0)R. SOjNRR', SQ3R. SR. NOo, NRR' OK CN cio^R* 
OC(0)R,NHC(0)R.(CH2)„CO2R.andCONRR'; . .^w;n. 

R3'. R4'. . and Re' are each independently selected from the ^oip consisting of hydrogen. alkyI, alkoocy aryl 
arytoxy. alkaryl. alkaryk»y. hak>gen. frihak>methyt. S{0)R. SOzNRR'. SQ3R. SR. NOp. NRR-, OH, CN C(0)R 
OC(0)R.NHC{0)R.(CH2)„C02R.andCONRR'; --z - . .Mw;n. 

nis 0-3; 

R is H. alkyI or aryl; and 
R'isH, alkyloraryl. 

8. The compound of daim 7 wherein: 

Ra' is selected from the gr<A^ consisting of methyl, ethyl, n-propyl, iso-propyl. n^xjtyl. iso^utyl. tert-butyl hal- 
ogea aryl and OR, where R is H. aikyi or aryl; and 

R5 is selected from the group consisting of hydrogen, methyl, ethyl. ni>rop^ tert- 
txjtyl, halogen, aryl and OR, where R is H. alkyI or aryl. 

9. A compound of the formula: 
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IS 



and pharmaceuticaUy acceptable satts thereof, wherein: 



30 



35 



Ri is H or alkyl; 
RsisOorS; 
R3 is hydrogen; 

R4, F5, Fg, and R7 are each independently selected from the groip consisting off hydrogen. aSkfi, altaixy. aryl 
arykwy. alkaryi, alKarylaxy, halogen, trihatomelhyl. S(0)a SQaNRff. SOgR, SR. NOo. NRR*. OH. CN. C(0)R 
OC(0)R. NHC(0)R. (CH2)„C02R. and CONRR; 

^\ B3'. R5 . and Re' a^o oach independently selected from the ^oup consisting off hydrogea alkyl, alkoxy. aryl 
aryloxy. alkaryi. alkaryloxy. halogen, trihatomethyl. S(0)a SOaNRff. SO3R. SR. NO2, NRR\ OH. CN. C(0)r! 
OC(0)R.NHC(0)R.(CH2)nC02R.andCONRR; 
n is 0-3; 

Z is Br, a. F, I. methyl, ethyl, n-propyl. isopropyl. n-k3utyl. iso^xjtyl. or tert-tutyl; 
R 18 H. alkyl or aryl; and 
R* is H, alkyl or aryl. 

10. The compound off claim 9 wherein: 

R3* is selected from the groip consisting off methyl, ethyl, n^xopyl, iso^xopyl. n-lxilyl. iso^utyl, tert-bulyl. hal- 
ogen, aryl and OR, where R is H. alkyl or aryl; and 

Rs is selected from the groi4> consisting of hydrogen, methyl, ethyl, n-propyl. iso-propyl. n-butyl. iso-butyl. tert- 
kxityl. hak)gen, aryl and OR, where R is H. alkyl or aryl. 

11. A pharmaceutical composition comprising a pharmaceutically aoceptatsle carrier or exdpient and a coopouid 
according to Claim 1, 2. 7, 8, 9 or 10. 

12. Use off a compound off Claim 1 tor the manufacture off a pharmaceutkadcomp^ 

to unregulated tyrosine kinase signal transductk>n. said compound tseing selected ffrom the group consisting off: 

(i) a compound of the fornula: 



45 



so 
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OR 




and pharmaceutically acceptable salts thereof, wherein: 

Ri is H or alkyi; 
RsisOorS: 
R3 is hydrogen; 

R4, R5. Re. and R7 are each independentty selected from the grotp consisting of hydrogen. alkyI, alkoocy. 
aryl. arylcocy. alkaryl, alkarykwy. hak)gen. trtiatomethyl, S(0)a SpgNRR*, SQ3R, SR. NO?, NRR\ OH. CN 
C(0)R. OC{0)R. NHC(0)R. (CHzJnCOzR. and CONRR*; 

Ra*. Rs*. and Re' are each independently selected from the gnxp consisting of hydrogen, alkyI, alkOKy. aryl 
arykay. alkaryl. alkarytocy. halogen. trSiatomelhyl. S{0)a SO^NRR*. SO3R, SR. NO?, NRR\ OH CN 
C(0)R, OC{0)R, NHC(0)R. (CHzj^CQzR. and CONRR ; ' ' 

n is 0-3; 

X is Br. a. F orl; 

R is H, alkyI or aryl; and 

R' is H. aikfi or aryl; 

(ii) a compound of the formila: 



NRaRb 




and pharmaceutically acceptable salts thereof, wherein: 

Ri is H or alkyl; 
RgisOorS; 
R3 is hydrogen; 

R4. R5. Re. and R7 are each independently selected from the group consisting of hydrogen, alkyl. alkoxy 
aryl, aryloty. alkaryl. alkaryloxy. hak)gen. trihatomethyl. S(0)R, SOgNRR . SO^R. SR. NO2. NRR' OH Cn' 
C(0)aOC{0)R.NHC{0)R.{CH2)„C02R.andCONRR'; ^ .v. .or,. 

R2'. Ra'. R5'. and Re' are each independently selected from the group consisting of hydrogen, alkyl. altaxy 
aryl, arykay, alkaryl. alkaryloxy, halaog n, tr&iak>melhyl, S{0)R, SO^NRR\ SObR, SR. NOo NRR' Oh' 
CN,C{0)R.OC(0)R,NHC(0)R.(GH2)„C02R.andCONRR'; . . ^. 

n is 0-3; 
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R is K alkyi or aryl; 
R* is H, alkyl or aryl ; and 

Ra and Rb are each indeperKJef% selected from th^ 

taken together are a heterocydic ring of fron 3 to 8 atoms optx)nally sut)stituted at one or more positions 
with hydrogen. a!kyl, alkoxy. aryl. arytoxy, alkaryl, alkarytaxy. halogen, trihakxnethyl, S(0)H, SO2NRR*, 
SOgR. SR. NOs. NRR'. OH. CN. C{0)R CXHO)R. NHC(0)a {CH2)nCX)2R. and CONRR ; 

(iii) a compound off the formula: 



and pharmaceutk»Uy aoceptatHe salts thereof, wherein: 

Ri is H or alkyl; 
R2 is O or S: 
R3 is hydrogen; 

R4. R5. Re. and R7 are each independently selected from the group consisting of hydrogen, alkyl. alkoxy. 
aryl. arytaxy. alkaryl. alkaryloxy. hak)gen, trihatomethyl. S(0)a SO^NRR', SO^B. SR NO?. NRR'. OH CN 
C(0)R. OC{0)R. NHC(0)R. {OHzi^COzR. and CONRR'; ' ' 

R3'. R4'. R5*. and Re' are each independently selected from the group consisting of hydrogen, alkyl. alioxcy. 
aryl. arytaxy. alkaryl. alkarytoxy. hatogen. trihatomethyl. S(0)a SQaNRR', SQ3R, SR. NO?. NRR* OH CN 
C(0)R.OC(0)R.NHC(0)R.(CH2)„C02R. and CONRR'; ' ' 

n is 0-3: 

R is H. alkyl or aryl: and 
R' is H. all^ or aiyl; and 

Ov) a compound of the formula: 



and pharmaceuticalty aoceptal3le salts thereof, wherein; 

Ri is H or alkyl; 
R2isOorS; 
R3 is hydrogen: 

R4. R5. Re. and R7 are each independently selected from the group consisting off hydrogen, alkyl. alkoxy. 





2 



65 



EP0d34 931 A2 

aryl, aryloxy, alkaryl, alkarytaxy, halogen, trihalomelhyl, S(0)R, SO^NRR'. SQ3R, SR. NOfe, NRR\ OH CN 
C(0)a OC(0)R. NHC(0)R, {CH^nCOzB. and CX>NRR ; 

Rg*. R3'. R5*. and Rg* are each independently selected from th group consisting of hydrogen, all^, ataxy, 
aryl. aryloxy. alkaryl. alkaryloxy, halogen. tr»»lomethyl. S{0)R, SOgNRR'. SO3R. SR. Na. NRR\ OH. CN 
C(0)a OC{0)R. NHC{0)R. (CHzjnCQzR. and CONRR ; 
n is 0-3; 

Zis Br, a, F. I. methyl, ethyl, n-propyl. isopropyl. n^xilyl, iso^xrtyi, or tert-butyl; 
R is H. alkyi or aryl; and 
R* is H, alkyI or aryl. 

13. The use of daim 12 wherein said disease is selected from the group consi^ 
disorders. fbTGtk: disorders, rnesangial cell proliferative cfi^ 

14, The use of daim 13 wherein the bk>od vessel proliferative disorder is selected from the groip consisting of arthritis 
and resterxjsis. 



15. The use of daim 13 wherein the fbrotic cfisorder is selected from the groip consisting of hepatic cirrhosis and 
atherosderosis. 

16. The use of daim 13 wherein the mesangial cell proliferative cfisorder is selected from the group consisting of 
gkMnerutonephritis, diat>etk; nephropathy, malignant nephrosderosis, thrombolfc nticroangkipathy syndromes 
transplant rejection and gkxneruk)pathies. 

17. The use of daim 13 wherein the metatwlic disorder is selected from the group consist 
litus. woimkJ healing, inftammatkm and neurodegenerative diseases. 

18. UseofaconpoundofClaimI torthernanufactureofapharmaceutk»Iconrposi^ 
signal transduction, said conpoiffid t>eing selected from the grotp consisting of: 

(i) a compound of the Ibrmula: 




and pharmaceutically acceptable salts thereof, wherein: 



Ri isHoralkyI; 
R2 is O or S; 
R3 is hydrogen; 

R4. R5. and R7 are each independently selected from the group consisting of hydrogen, alM alkoxy 
aryl, arylaxy. alkaryl. alkaryloxy. hatogen. frihatomethyl, S(0)R. SOoNRR*. SO3R. SR, HCh NRR* OH Cn' 
C{0)R,OC(0)R,NHC(0)R,(CH2)nC02R.andCONRR': -2 . . . 

Ra*. Rg', and Rg' are each independently selected from the groip consisting of hydrogen, alkyI, alkoxy aryl 
arytaxy, alkaryl, alkaryloxy, halogen, frihatomethyl. S(0)R. SOgNRR', SO3R. SR, NQo. NRR' Oh' CN* 
C(0)R.0C(0)R.NHC(0)R.(CH2)„C02R.andC0NRR': 3 . v^. . wn. un. 

n is 0-3; 

XisBr.Cl.Forl; 
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RisHalkyloraryl;and 
R* is H, afityl or aryt; 



(ii) a compound of the fermula: 




R7 



and phannaceutically acceptable salts thereof, wherein: 

Ri isHoraUcyl; 
RgisOorS; 
R3 is hydrogen: 

R4. R5. Re. and R7 are each independently selected from the groip consisting of hydrogen, alkyi, altocy. 
aryi. aryloxy. afcaryl, alkaryloDcy. halogea trihalomethyl. S(0)a SOfeNRR\ SO^R, SR MO?, NRR\ OH, CN 
C(0)R, OC(0)R. NHC(0)R, (CHz^COgR. and CONRR; 

R3 . R5'. and Re' are each independently selected from the groi^) consisting of f^rogen. all^. alkoxy. 
aryt. arylocy. alkaryt. alkarylaxy, halogen, trihakxnethyt, S(0)a SO^NRR'. SO^H, SR NO5. NRR\ OH. CN 
C(0)R. OC(0)R. NHC(0)R. (CH2)nC02R, and CONRR'; 
n is 0-3; 

RisH.alkyloraryl; 
R' is H, aU^ or aryl; arxJ 

Ra and Rb are each independently selected from the grotp consisting off H, alkyt and C(0)a or NRaRb 
taken together are a heterocydic ring of from 3 to 8 atoms oplionaUy substituted at one or more positions 
with hydrogen, alkyt, alkODcy, aryl, aryloxy, alkaryt. alkarytaxy. halogen, trihatomethyl, S(0)R, SOsNRR' 
SO3R, SR. NOi, NRR'. OH, CN. C{0)R. OC{0)R. NHC{0)R, (CHdnCpzR, and CONRR'; 

(iii) a compound of the formula: 




and phanTiaceutk:ally acceptable salts therot. wherein: 



Ri is H or alkyt; 
R^isOorS; 
R3 is hydrogen; 
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R4. Rs. Rg. and R7 are each independently selected from the groijp a alkyl.altaxy. 
aryi, arylcocy, alkaryl, alkaryloxy, halogen, trihalomethyi. S(0)a SOgNRR*. SOsa SR, NOo. NRR\ OH, CN 
C(0)R. OC{0)a NHC(0)a (CHdnCOgR. and CONRR*; 

R3*. ^\ R5' and Rg' are each independently selected from the grotp consisting of hydrogea alkyl. alkaxy, 
aryl, arytaxy alkary!. alkarytexy, halogen, trihalomethyi, S(0)R. Sp2NRR\ SO3R, SR. NOg. NRR' OH CN 
C(0)R. OC(0)R, NHC(0)a (OynCOgR. and CONRR': 
n is 0-3; 

R is H. aDcyl or aryt; and 
R* is H, alM or aryl; and 

Ov) a compound of the formula: 



and pharmaceutically acceptable salts thereof, wherein: 

Ri isHoraUcyl; 
RzisOorS; 
R3 is hydrogen: 

R4. R5. Rg, and R7 are each independently selected from the group consisting of hydrogen, alkyi, alkoocy 
aryl. aryloxy. alkaryl, alkaryloxy. hak)gen. trihatomethyl. S(0)R, SOgNRR'. SQ3R. SR. NO,. NRR', OH Cn' 
C(0)R. OC{0)R. NHC(0)R, (CHajnCQzR. and CONRR'; ' ' 

R2'. R3\ R5 . and Re* are each independently selected from the group consisting of hydrogen. alM. alkoxy 
aryl, aryloxy, alkaryl, alkarykixy. hatogen. trihatomethyl. S[0)H, SOgNRR', SO3R, SR, NO?, NRR' OH Cn' 
C(0)R, OC{0)R. NHC{0)R, (CH2)„C02R, and CONRR'; • » . 

n is 0-3; 

z is Br. a, F. I. methyl, ethyl, n-propyl. isopropy!, n-butyl, iso-butyl, or tert-butyl; 
RisH, alkyloraryt;and 
R* is H. alkyI or aryl. 
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